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ment in organizations or entities with a direct financial interest in the 
subject matter or material of the research discussed in the manuscript (eg, 
employment consultancies, stock ownership) OR include a statement 
disclaiming any such involvement. All such information will be held in 
confidence during the review process. Should the manuscript be accepted, 
the Editor will discuss with the author the extent of disclosures appropriate 
for publication. All accepted manuscripts become the permanent property 
of the publisher (AMA) and may not be published elsewhere without written 


_ permission from the AMA. After publication certain articles may appear in 


translation in the foreign-language edition(s) of AJDC. 
Step 2.—Manuscript Format.—All articles submitted should have the 


; following features: 


1. Four copies of the manuscript should be submitted; three are for 
transmission to referees and one is to be retained in the editorial office. We 
prefer an original and three copies. 

2. Manuscripts should be typed in triple-spaced format on heavy-duty 
white bond paper, 21.6 x 27.9 cm (8% x 11 in) with 2.5-em (l-in) margins. Do 
not use justified right margins. 

3. Title should be no more than 75 characters. 

4, Authors should be limited to six, all of whom have contributed to the 
study and manuscript preparation, are familiar with its substance, and are 
able to defend its conclusions. 

5. The title page should give full names, degrees, and academic affilia- 
tions of all authors, address for request of reprints, and, if the manuscript 


| was presented at a meeting, the organization, place, and exact date on which 


it was read. 


6. Writing style should conform to proper English usage and syntax; 


; consult AMA’s Manual for Authors & Editors, available from Prentice Hall 


Inc, 200 Old Tappan Rd, Old Tappan, NJ 07675. 

7. Abstract should be limited to 135 words or less. 

8. Each table should be typed, with a title, on a separate sheet of paper, 
with each line, including headings, double-spaced. Continuations should be 
on a second sheet with all headings repeated. 

9. Use Système International (SI) measurements throughout the manu- 
script. Provide metric equivalents for all SI units; they will be noted 
parenthetically in the published text in accordance with AMA policy. 

10. Illustrations should be high-contrast, glossy prints, in quadruplicate, 
unmounted and untrimmed; lettering should be legible after reduction to 
column size. Figure number, name of first author, and arrow indicating “top” 
should be typed on a gummed label and affixed on the back of each 
illustration. Do not write directly on the print. 

Magnification and stain should be provided for histologic sections. Full- 
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color illustrations should be submitted as 35-mm, positive color trans- 
parencies, mounted in cardboard and carefully packaged. Do not submit 
glass-mounted transparencies or color prints. Fee is $400 for up to six 
square-finished color illustrations that fit on one page. A letter of intent to 
pay the fee must accompany submission. 

All photographs in which there is a possibility of patient identification 
should be accompanied by a signed statement of consent from both parents 
(or guardians). Covering eyes to mask identity is not sufficient. 

11. References should be listed in order of their appearance in the text, 
typed double-spaced, and in AMA format. Please follow the exact order of 
information and punctuation in the examples below. 

Journal Articles: Sell EJ, Gaines JA, Gluckman C, et al: Persistent fetal 
circulation: Neurodevelopmental outcome. AJDC 1985;139:25-28. 

Books: Krmpotic-Nemanic J, Kostovis I, Rudan P: Aging changes of the 
form and infrastructure of the external nose and its importance in rhi- 
noplasty, in Conly J, Dickinson JT (eds): Plastic and Reconstructive 
Surgery of the Face and Neck. New York, Grune & Stratton, 1972, pp 84-91. 

Unpublished data, personal communications, or manuscripts “in prepara- 
tion” or “submitted” should not be included in the list of references. Such 
material, if essential, may be incorporated in the body of the article. 

12. Investigations involving human subjects require a specific statement 
in the “Methods” section that an appropriate institutional review board 
approved the project and/or that informed consent was obtained from both 
legal guardians and/or child, if appropriate. 

13. Illustrations and tables from other publications should be suitably 
acknowledged, with written permission from publisher and author. Brief 
acknowledgments to specific contributors directly involved in the content of 
the manuscript may be placed at the end of the text, before the references. 
General acknowledgments will be deleted. 

Step 3.—Special Departments.—Criteria for several special depart- 
ments are given below. 

1. The Pediatric Forum.—This is the place for comment, criticism, obser- 
vations, and discussion of “issues of current concern and importance for 
children’s health,” in addition to letters that comment on articles in previous 
issues of AJDC. The Editor reserves the right to conduct review of and to 
edit all submissions. THE READER SHOULD SUBMIT TRIPLE- 
SPACED COPY CLEARLY MARKED “FOR PUBLICATION” AND 
SIGNED BY ALL AUTHORS. REFERENCES, IF INCLUDED, 
SHOULD CONFORM TO THE USUAL AMA FORMAT. Copyright as- 
signment, signed by all authors, must accompany the original submission. 

2. From Research to Relevance.—PuRPosE: To focus on significant research 
that has a high probability of being translated into clinical usefulness. 

3. Educational Interventions.—PurRposE: To share information concern- 
ing any educational efforts in the broad field of pediatrics. 

4. Sports Medicine.—Purposs: To provide current information related 
to the medical needs of young athletes, as pertinent to counseling young 
athletes and their parents regarding sports participation and practices 
contributing to the health maintenance of the athlete, as well as current 
concepts in the prevention, diagnosis, and treatment of sports-related 
illnesses and injuries. 

5. Picture of the Month.—Submissions should be sent directly to Murray 
Feingold, MD, National Birth Defects Center, Kennedy Memorial Hospital, 
30 Warren St, Brighton, MA 02135, and should conform to the format for 
original articles in terms of the text, references, and illustrations. 

6. Radiological Case of the Month.—Submissions should be sent directly 
to Beverly P. Wood, MD, University of Rochester Medical Center, 601 
Elmwood Ave, PO Box 648, Rochester, NY 14642. Submissions should 
conform to the format for original articles in terms of the text, references, 
and illustrations. 





Author’s Checklist 


. Cover letter with name, address, and telephone number of corre- 
sponding author. 

. Copyright transmittal, affirmation, and financial statements signed 
by ALL authors. 

3. Original typed manuscript plus three copies. 

4. Triple-spacing; double-spacing for tables and legends. 

5. Right margins UNJUSTIFIED. 
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. Abstract included. 
. References in proper format, cited in numerical order. 
9. Four sets of illustrations. 
10. Four sets of legends for illustrations. 
11. Proper consent forms for patient photographs. 
12. Permission forms for illustrations previously published elsewhere. 
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In diaper candidiasis, gentle LOTRIMIN 
Creamy Lotion spreads easily over wide 
areas — making it an ideal delivery 
system for babies. LOTRIMIN is 
highly effective in candidiasis’. . . 

and its safety record makes it tops to 
use, especially on infants. 


Please see next page for brief summary of prescribing 
information. 


(clotrimazole, USP) 


CREAMY 
LOTION, 1% 


DEPENDABLE IN DIAPER CANDIDIASIS... 
IDEAL FOR BABY’S TENDER SKIN 


Also available in Cream, USP 1% and Solution, USP 1% 





i 
r 


- women in their second and 


FOR DERMATOLOGIC USE ONLY — NOT FOR OPHTHALMIC USE 
INDICATIONS AND USAGE LOTRIMIN products are indicated for the 
topical treatment of the following dermal infections: tinea pedis, tinea 
cruris, and tinea corporis due to Trichophyton rubrum. Trichophyton 
mentagrophytes, Epidermophyton floccosum, and Microsporum canis; 
€ due to ida albicans; and tinea versicolor due to Malas- 
sezia furfur. 
CONTRAINDICATIONS LOTRIMIN products are contraindicated in 
individuals who have shown hypersensitivity to any of their 
components. 


WARNINGS LOTRIMIN products are not for ophthalmic use. 


PRECAUTIONS General: If irritation or sensitivity develops with the 


use of clotrimazole, treatment should be discontinued and appropriate 


therapy instituted. 
information F Patients: 


or 

The patient should be advised to: 

1. Use the medication for the full treatment time even though the 
symptoms may have improved. Notify the physician if there is no 
improvement after four weeks of treatment. 

2. Inform the physician if the area of application shows signs of 
increased irritation (redness, itching, burning, blistering, swell- 
ing, oozing) indicative of possible sensitization. 

3. Avoid the use of occlusive wrappings or dressings. 

4. Avoid sources of infection or reinfection 

Laboratory Tests: If there is lack of response to clotrimazole, appro- 
priate microbiological studies should be repeated to confirm the 
iagnosis and rule out other pathogens before instituting another 
course of antimycotic therapy. > 
ti jons: Synergism or antagonism between clotrimazole 
and n, or amphotericin B, or flucytosine against strains of 
C. s has not reported. 
Carcinogenesis, Mutagenesis, Impairment of Fertility: An 
18-month oral dosing study with clotrimazole in rats has not revealed 
carcinogenic effect. 
In tests for mutagenesis, chromosomes of the spermatophores of 
Chinese hamsters which had been exposed to clotrimazole were exam- 


i ined for structural changes during the metaphase. Prior to testing, the 


hamsters had received five oral clotrimazole doses of 100 mg/kg body 
weight. The results of this study showed that clotrimazole had no 
Pi Preg Pregnancy Category B: The disposition of 14C 
n Pregnancy: : The disposition of 14C- 
clotrimazole has been studied in humans and animals. Clotrimazole is 
very poorly absorbed following dermal application or intrava inal 
administration to humans. (See CLINICAL PHARMACOLOGY.) 
In clinical trials, use of a clotrimazole in pregnant 
ird trimesters has not been associated 
with ill effects. There are, however, no adequate and well-controlled 
Studies in pregnant women during the first trimester of ote ; 
Studies in pregnant rats with intravaginal doses up to 100 mg/kg 
have r no evidence of harm to the fetus due to clotrimazole 
High oral doses of clotrimazole in rats and mice ranging from 50 to 
120 mg/kg resulted in embryotoxicity (possibly secondary to maternal 
toxicity), impairment of mating, decreased litter size and number of 
viable young and decreased pup survival to weaning. However, clo- 


_ trimazole was not teratogenic in mice, rabbits and rats at oral doses up 


to 200, 180 and 100 mg/kg, respectively. Oral absorption in the rat 
amounts to approximately 90% of the administered dose. 

Because animal reproduction studies are not always predictive of 
human response, this drug should be used only if clearly indicated dur- 
bis first trimester of pregnancy f 5 : 

a Mothers: It is not known whether this drug is excreted in 
human milk. Because many drugs are excreted in human milk, caution 


should be exercised when clotrimazole is used by a nursing woman. 





Pediatric Use: Safety and effectiveness in children have been estab- 
lished for clotrimazole when used as indicated and in the recom- 
mended dosage. 

ADVERSE REACTIONS The following adverse reactions have been 
reported in connection with the use of clotrimazole: erythema, sting- 
ing, blistering, peeling, edema, pruritus, urticaria, burning, and 
general i ion of the skin. 

OVERDOSAGE Acute overdosage with topical application of clotrima- 
“ded unlikely and would not be expected to lead to a life-threatening 
situation. 

DOSAGE AND ADMINISTRATION Gently massage sufficient 
LOTRIMIN into the affected and surrounding skin areas twice a day, 
in the morning and evening. 

Clinical improvement, with relief of pruritus, usually occurs within 
the first week of treatment with LOTRIMIN. If the patient shows no 
Clinical improvement after four weeks of treatment with LOTRIMIN, the 
diagnosis should be reviewed. 


SUPPLIED LOTRIMIN Cream 1% is supplied in 15, 30, 45 and 


HOW 
90-g tubes (NDC 0085-0613-02, 05, 04, 03, respectively); boxes of 


one. 
LOTRIMIN Lotion 1% is supplied in 30 mi bottles (NDC 0085-0707- 
02); boxes of one. 


well before using. 
LOTRIMIN Solution 1% is supplied in 10 mi and 30 ml plastic bottles 
(NDC 0085-0182-02, 04, respectively); boxes of one. 
Store LOTRIMIN products between 2° and 30°C (36° and 86°F). 





REFERENCE: 1. Among patients using LOTRIMIN Cream. Spiekermann 
PH, Young MD: Clinical evaluation of clotrimazole: A broad-spectrum 
antifungal agent. Arch Dermatol 112:350-352, March 1976. 
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Call For 
Abstracts 


SEVENTH CONFERENCE ON 
APNEA OF INFANCY 


TOPICS: 


INFANTILE APNEA, SIDS, 
AND RELATED STUDIES 
to be held 


JANUARY 26-28, 1989 


Deadline for Abstract Submission 
August 19, 1988 


For information and materials contact: 


Annenberg Center for Health Sciences 
at Eisenhower (Department JDC) 
39000 Bob Hope Drive 
Rancho Mirage, California 92270 
800-321-3690 (National) 
800-621-7322 (California) 









Chief of Pediatrics 


The Department of Pediatrics at Emanuel 


Hospital & Health Center is seeking a full-time 


Chief of Pediatrics responsible for the lead- 
ership of a busy regional pediatric center con- 
sisting of a 45 bed NICU, 48 bed pediatric 
unit, 6 bed ICU, an active ambulatory depart- 
ment and an extensive spectrum of pediatric 
medical and surgical services. 

The program has strong community 
pediatrics roots but includes a wide range 
of tertiary care services including ECMO, 
regional burn unit, regional child abuse 
program, EEG telemetry, pediatric and neo- 
natal transport and open heart surgery. 

A physician possessing administrative 
skills and academic orientation with experi- 
ence in a subspecialty or general pediatrics 
practice is desired. 


Interested candidates, please contact: 


Delores Orfanakis, M.D. 

Emanuel Hospital & Health Center 
2801 N. Gantenbein Avenue 
Portland, Oregon 97227 

(503) 280-4637 


References: 1. Oberfield SE, Levine LS: The child with short stat- 
ure: NY State J Med: Essays in pediatrics; Jan 1986, 15-21. 
2. Growth hormone in the treatment of children with short stature. 
Report of Ad Hoc Committee on Growth Hormone Usage, the Law- 
son Wilkins Pediatric Endocrine Society and Committee on Drugs 
AAP Pediatrics 1983; 72:891-94. 3. Glasbrenner K: Technology 
spurt resolves beens hormone problem, ends shortage; JAMA, 
1986, 255 (5) 581-587. 4. Rosenfeld RG, Hintz RL: aie he and 
management of growth disorders; Drug Therapy, May 1983, 61-76. 
5. Growth and growth hormone: Disorders of the anterior pie 
Kaplan SA: Clinical Pediatric and Adolescent Endocrinology. 
Saunders Co, 1982. 6. Underwood LE, Rosenfeld RG, Hintz RL: Hu- 
man Growth and Growth Disorders: An Update, University of North - 
Carolina School of Medicine and Stanford University School of Med- 
icine, October 1985 


Brief summary of prescribing information 


PROTROPIN* (somatrem for injection) 
INDICATIONS USAGE Protropin (somatrem for injection) is 
indicated only for the long term treatment of children who have 
growth failure due to a lack of adequate endogenous growth hor- 
mone secretion. Other etiologies of short stature should be ~ 
excluded 
CONTRAINDICATIONS Protropin (somatrem for injection) should 
not be used in subjects with closed epiphyses. Protropin growth 
hormone should not be used when there is evidence of any progres- 
sion of underlying intracranial lesion. Intracranial lesions must be in- 
active and antitumor therapy complete prior to instituting therapy. 
Protropin growth hormone should be discontinued if there is evi- 
dence of recurrent tumor growth. Protropin growth hormone, when 
reconstituted with Bactenostatic Water for Injection, USP (Benzyl Al- 
cohol Preserved) should not be used in patients with a known sen- 
sitivity to benzyl alcohol. 
WARNINGS Benzyl alcohol as a preservative in Bacteriostatic 
Water for Injection has been associated with toxicity in 3 
When administering Protropin to newborns, reconstitute with Water 
for Injection, USP USE ONLY ONE DOSE PER VIAL AND DISCARD 
THE UNUSED PORTION. 
PRECAUTIONS Protropin (somatrem for injection) should be used 
only by physicians experienced in the diagnosis and management 
of patients with pituitary growth hormone deficiency. Patients with 
growth hormone deficiency secondary to an intracranial lesion 
should be examined frequently for progression or recurrence of the 
underlying disease process. Because Protropin growth hormone 
may induce a state of insulin resistance, patients should be ob- 
served for evidence of glucose intolerance. Concomitant seca 
ticoid therapy may inhibit the growth promoting effect of Protropin 
growth hormone. Patients with oreo EBA deficiency should 
have their glucocorticoid replacement dose carefully adjusted to 
avoid an inhibitory effect on growth. Hypothyroidism may develop 
during Protropin treatment. Untreated hypothyroidism prevents op- 
timal response to Protropin growth hormone. Therefore, patients 
should have periodic thyroid function tests and should be treated 
with thyroid hormone when indicated. See WARNINGS for use of 
Bacteriostatic Water for Injection, USP (Benzyl Alcohol Preserved) in 
newborns 
ADVERSE REACTIONS 
A. Protropin (somatrem for injection) Approximately 30 percent 
of all Protropin treated patients developed persistent antibodies to 
growth hormone. In patients who had been previously treated with 
Pituitary-derived growth hormone, one of twenty-two subjects de- 
veloped persistent antibodies to growth hormone in response to 
Protropin therapy. In children not previously treated with any exog- 
enous growth hormone approximately 40 percent developed persis- 
tent antibodies to growth hormone. In general, the growth hormone 
antibodies are not neutralizing and do not interfere with the growth 
response to Protropin growth hormone. One of eighty-four subjects 
treated with Protropin growth hormone for 6 to 36 months 
antibodies associated with high binding capacities and failed to re- 
spond to treatment with Protropin growth hormone. In addition to an 
evaluation of compliance with treatment program and ti sta- 
tus, testing for antibodies to human growth hormone should be car- 
ried out in any patient who fails to respond to therapy. Additional 
short term immunologic and renal function studies were carried out 
in a group of patients after approximately two years of treatment to 
detect other potential adverse effects of antibodies to growth hor- 
mone. The antibody was determined to be of the IgG class; no an- 
tibodies to growth hormone of the IgE class were detected. Testing 
included immune complex determination, measurement of total he- 
molytic complement and specific i components, and im- 
munochemical analyses. No adverse effects of growth hormone 
antibody formation were observed. These findings are supported 
by a toxicity study conducted in a primate model in which a similar 
antibody response to growth hormone was observed. Protropin 
(somatrem for injection), administered to monkeys by intramuscular — 
injection at doses of 125 and 625 pg/kg L.i.w., was compared lis 
tuitary-human growth hormone at the same doses and with 
over a period of 90 days. Most monkeys treated with high-dose Pro- 
tropin growth hormone developed persistent antibodies at week 
four. There were no biologically significant drug related changes in 
standard laboratory variables. Histopathologic examination of the 
kid and other selected organs (pituitary, lungs, liver and pan- 
creas) showed no treatment related toxicity. There was no evidence 
of immune complexes or immune toxicity when the kidney 
was also examined for the presence of immune complexes and pos- 
sible toxic effects of immune complexes by immunohistochemistry 
and electron ery, 
B. Bacteriostatic Water for Injection, USP (Benzyl Alcohol 
Preserved) Toxicity in newborns has been associated with benzyl 
alcohol as a preservative (see WARNINGS). 
OVERDOSAGE The recommended dosage of up to 0.1 mg (0.2 se 
per kg body weight three times per week should not be exc: 
due to the potential risk of side effects 
DOSAGE AND ADMINISTRATION The Protropin (somatrem for in- 
jection) dosage must be individualized for each patient. A dosage 
and schedule of up to 01 mg/kg (0.2 IU/kg) body weight adminis- 
tered three times per week (t.i.w.) by intramuscular injection is rec- 
ommended. After the dose has been determined, reconstitute each 
5 mg vial with 1-5 mL of Bacteriostatic Water for Injection, USP Wess 
Alcohol Preserved) only. For use in newborns see WARNI 
The pH of Protropin after reconstitution is approximately 7.8. To pre- 
pare the Protropin solution, inject the Bacteriostatic Water for Injec- 
tion, USP (Benzyl Alcohol Preserved) into the vial of Protropin 
Grom hormone, aiming the stream of liquid against the glass wall. 
hen swirl the product vial with a GENTLE rotary motion until the 
contents are completely dissolved. DO NOT SHAKE. It is recom- 
mended that Protropin growth hormone be administered using ster- 
ile, disposable syringes and needles. After reconstitution, vi 
contents should be clear, without particulate matter. If solution is 
ci or contains particulate matter the contents MUST NOT be in- 
jected. Before and after injections the septum of the vial should be 
wiped with an antiseptic solution to prevent contamination of the 
contents after repeated needle insertions. The syringes should be of 
small enough volume that the prescribed dose can be drawn from 
the vial with reasonable accuracy. The needle should be of sufficient 
length (usually 1 inch or more) to ensure that the injection reaches 
the muscular layer 


Genentech, Inc. 


460 Point San Bruno Bivd. 
South San Francisco, CA 94080 














Releasing the human potential for growth 


PROTROPIN® (somatrem for injection): 
For children who need growth hormone 


In the past, the limited supply of pituitary-derived growth 
hormone meant that only the most profoundly growth hormone- 
deficient children were treated.’ 

Today, the recombinant DNA technology of Genentech 
ensures a virtually limitless supply of pure Protropin growth 
hormone for the treatment of all children lacking adequate 
endogenous growth hormone. Clinical studies of Protropin growth 
hormone, the most complete studies conducted for any growth 
hormone product, confirm its safety and efficacy in the treatment 
of this disorder 


Some important clinical guidelines for patient identification 
e Record height at all routine pediatric examinations. 
e Compare with cross-sectional data on a standard growth chart. 
e Careful, consistent technique for measuring children’s height is critical. 


e Growth rates of less than 5 centimeters (2 inches) per year before 
age five, or less than 4.5 centimeters (1.8 inches) per year after 
age five, are cause for concern and may warrant further evaluation.> 


e Progressive deviation from a normal growth curve may become 
apparent at any time during childhood.> 


e Measurements made over four to six months, that show a decline 
in growth rate, may signal the need to refer the child for further 
evaluation.® 


Early intervention: Time to grow 


è Early diagnosis of children lacking 
adequate endogenous growth hormone is 
desirable because younger children 
typically demonstrate better responses to 
treatment and better long-term results than 
older children. 





For further information, nF 
please call toll free 1-800-821-8590 X-ray child aged 8 
or 1-800-551-2231 


??Protropin 
[somatrem for injection] 


A Pure Product of Biotechnology 
Please see Protropin® (somatrem 
® eats 7 
© 1986, Genentech, Inc. Genentech; Inc. a 
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The Pediatric Forum 


This department of AJDC is devoted to our readers. It is the place for comment, criticism, 
observation, and discussion of “issues of current concern and importance for children’s 
health.” In addition to the usual letters that comment on articles that have appeared in 
previous issues of AJDC, the Editor encourages our readers to express themselves on a 
variety of topics and issues that are considered to be important and that deal with current 
problems and other matters bearing on the health and welfare of children. Further, we 
encourage the submission of unique and brief clinical and scientific observations that do 
not fulfill the criteria for original articles. The latter contributions will be judged 
editorially, and may well be peer-reviewed in the usual fashion, or examined critically by 
our editorial staff in Tucson. Obviously, some may not be accepted for publication. 

Acceptance of submitted letters will be contingent on both acceptability and space 
available. The reader should submit double-spaced copy clearly marked “for publication” 
and signed by all authors. References, if included, should conform to the usual JOURNAL 
format. The maximum length of any contribution should be 500 words. Copyright 
assignment, signed by all authors, must accompany the original submission. The Editor 
reserves the right to edit all submissions. Although we will not impose a strict time limit on 
letters that apply to published articles in AJDC, in general these should be received within 


six weeks of publication of the article. 


Pediatricians and Careers 
in Health Care Management 


Sir—In the opening article of his ex- 
cellent series on pediatric training, Mi- 
chael Kappy, MD, PhD,? addresses the 
changing role of the pediatrician. He 
indicates that many have left practice 
and opted for other careers, including 
administration. 

A recent survey by the American 
_ Academy of Medical Directors confirms 
_ that pediatrics is one of the most com- 
mon specialty backgrounds for physi- 
cian executives.? Some argue that pe- 
diatricians shift to administration as a 
way to improve income and relieve job 
burnout. An alternative explanation is 
_ that pediatricians are well suited by 
both disposition and experience for the 
unique demands of an administrative 
career. 

Physicians who are used to seeing 
_ immediate results and working inde- 
pendently may be frustrated by the 
slowness of administrative remedies 
and by the constraints of working in 
bureaucratic organizations. In contrast, 
pediatricians are accustomed to the 
gradual pace of human growth and de- 
velopment, the ambiguities of pediatric 
diagnosis (many of our patients do not 
talk), and the advantages of a team 
_ approach to health care. 

I believe that pediatric residents 
should be exposed to basic management 
concepts to assist them in preparing for 
office practice and to introduce them to 
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the opportunity for a satisfying career 
in health care management. 
Epwar H. Lipson, MD, MS 
Physician Consulting Services 
National Medical Audit Inc 
Three Embarcadero Center 
San Francisco, CA 94111 


1. Kappy MS: The pediatric residency program 
of the future: I. The changing face of today’s 
private pediatric practice. AJDC 1987;141:945- 
947 


2. Kirschman DR, Grebenschikoff JR: Physi- 
cian Executive Compensation Report: A 1986 
Survey of Salary and Benefits. Tampa, Fla, 
American Academy of Medical Directors, 1987, 
chap 7. 


Mumps Occurring in Previously 
Vaccinated Adolescents 


Sir.—I previously reported four cases 
of mumps in adolescents whom I had 
previously vaccinated with mumps 
virus vaccine in early childhood.’ In 
that report, I raised the question of 
the possible need for booster doses of 
mumps vaccine in children approach- 
ing puberty. 

Since the start of 1986, there has 
been a marked increase in cases of 
mumps in the Chicago area. From Jan- 
uary 1986 through the middle of 
November 1986, there were 1750 cases 
of mumps reported to the Board of 
Health of Chicago (mostly by schools 
and hospital clinics). The actual num- 
ber in the Chicago area far exceeds 
this reported number since most phy- 


sicians in private practice do not re- 
port cases of mumps. 

The age distribution of the reported 
cases were as follows: 0 to 5 years, 298 
cases; 6 to 10 years, 595 cases; 11 to 15 
years, 640 cases; 16 to 20 years, 83 
cases; older than 20 years, 29 cases; 
age not given, 105 cases. In my prac- 
tice during this period, I treated 20 
adolescents with mumps, all of whom 
had received the vaccine at the appro- 
priate time. 

In 1986, the Chicago area had almost 
40% of the 6807 cases of mumps in the 
United States reported to the Centers 
for Disease Control in Atlanta. Why 
the Chicago area is experiencing this 
marked increase in mumps is unclear. 
The State of Illinois did not have a 
mandatory requirement of mumps vac- 
cination for entering school until this 
year. However, many children received 
mumps virus vaccine when given the 
measles-mumps-rubella vaccine at 15 
months of age or older. 

In the first three months of 1987, the 
age distribution of children with 
mumps continues to show a high inci- 
dence in the 10- to 20-year-old group, 
many of whom had been previously 
vaccinated in early childhood. In one 
school reporting 38 cases, 24 adoles- 
cents had received mumps virus vac- 
cine. 

The need for a booster dose of 
mumps vaccine (at least for adoles- 
cents living in the Chicago area) be- 
comes apparent when they are ex- 
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d to the virus either in school or in 
amily setting. 
DANIEL J. Pacuman, MD 
-Professor of Pediatrics (Emeritus) 
_.. University of Ilinois and 
-... Rush Medical College 
© 2315 E 98rd St 
“Chicago, IL 60617 
©. Pachman DJ: Mumps. AJDC 1979;133:332. 


` Decreased Bone Mineral 
< Content=Rickets: 
_ A Misleading Equation 
| Sin—Riekets is a disease character- 
_ ized by decreased mineralization of 
_ bone, a relative paucity of calcium and 
_ phosphate (apatite) in a matrix of car- 
‘tilage.! Therefore, one would antici- 
_ pate a decrease not only in the total 
amount of minerals (ash) but also in 
_ the concentration or density of these 
:: minerals. If the volume of the matrix 
-is constant (ie, no bone growth), then 
- the estimates of total bone mineral 
and bone mineral content (BMC) per 
_ cubic centimeter are linearly corre- 
_ lated. If, however, bone size increases, 
aS ean happen in both normal and 
rachitic bone,’ then BMC could in- 
crease or remain constant, while bone 
density might remain constant or fall. 
: Therefore, a distinction must be made 
< between delayed bone growth (slowed 
_ matrix formation) and decreased bone 
- density. Delayed bone growth may be 
one manifestation of widespread nu- 
tritional deficiencies, whereas rickets 
results from deficiencies of or failure 
to utilize calcium, phosphate, or vita- 
emin D. 
The clinical estimate of bone min- 
_ eralization is best accomplished in the- 
_ ory with photon absorptiometry. Tech- 
-nical difficulties make results from 
_ this. technique variable. The tech- 
ique measures the absorption of pho- 
s by bone from an iodine 125 source 
as it is moved along the radial axis of 
a long bone. Absorption is directly 
proportional to the amount of ash 
_(mineral) in the path between the pho- 
“ton source and scintillator counter. 
_ The attenuation of the beam is propor- 
tional to the amount of mineral in the 
beam path, which in turn is propor- 
tional to the volume of bone scanned. 
Since the beam has a defined width, 
the beam’s attenuation is proportional 
to the cross-sectional area of the bone 
_ scanned. The resultant counter output 
is the area of the absorption spectrum 
he hatched area in the Figure). This 
umber is then routinely divided by 
he length of the bone scan (equal to 
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Schematic representation of measurement 
of bone density by photon absorptiometry. 
Photons are emitted by an iodine 125 (+351) 
source that moves across bone. Radiation 
is counted, and relative absorpticn is dis- 
played. Density is determined by sompari- 
son to bone standard. 


width of bone at scan site) to zive the 
BMC expressed in milligrams per cen- 
timeter. This expression is not bone 
density and does not take inte account 
the three-dimensionality o? bone, 
which determines density. 

The area under the absorption spec- 
trum (AUC) is directly proportional to 
the cross-sectional area of the cortex, 
assuming a relatively homegeneous 
cortical density and low contribution 
of the marrow. Even if the marrow 
absorbs significant amounts of radia- 
tion, the relationships that follow are 
maintained, although the mathematics 
are slightly different. For simplicity, 
bone is considered a cylinder, but the 
only required assumption is that dur- 
ing growth, long bones grow in three 
dimensions: length, width, and thick- 
ness. 

If D = density of bone = mineral con- 
tent per cubic centimeter; 

A=cross-sectional area, V = 
of sampled cortex; 

L=length of absorption scan= 
width of bone; 

r=radius of bone, c= cortical thick- 
ness, and a=c/r; 
and assuming L =2r and t=thickness 
of beam and is constant, 

then A =n r?— m (r—c? 
=n re —7 (rar? 
=q (r? ~ [r? -2 av? + a?r?) 
=n T? (2a — a?) 
and V = At =m 7? t(2a— a?) 
V =m r (t[2a — a} 
Thus, V= Kr?, where K=m t(2a—a*), 
which is constant if the ratio of c to r 


volume 




































is constant. Since the absorption i 
proportional to the total amount ¢ 
minerals in the beam’s path, the fo 
lowing equation gives the density « 
bone (ie, concentration of minerals): 
_AUC _AUC ARS 

| Ki 

(equation 1) 

Density is therefore proportional t 
AUC and inversely proportional 
the square of the width of the bone. 
It is clear that BMC expressed a 
milligrams per centimeter does no 
take into account the relatively cy. 
drieal nature of long bones and | 
fact that bones get larger in.all dimen 
sions. The changes in cortical thick 
ness may not be in exact proport 
to r (ie, a may not be constant), 
only if ¢ were constant would A an 
therefore, V and D, be linearly po 
portional to L: oe 


A=nr-an(r-ck Ve=treh=e) 
=n ¢ (2r—c) D= AUC... 
=a7c(L—e) KU- =) 


This is not likely. It is more likely thal 
c increases as L increases. Data o 
metacarpal bones from childhood shon 
this to be the case.’ 
The AUC must be divided by L? t 
get an estimate of density (the thir 
dimension, thickness, is incorporate 
into the AUC) (equation 1). This re 
tionship is described by Greer an 
McCormick.* Unlike BMC and pest 
conceptual age, which are expone 
tially related, BMC/L at birth is line 
arly related to gestational age, : 
the slope is shallow: from 10 mg/ 
at 28 to 29 weeks to 16 mg/em? 
weeks later. The BMC rises from 
mg/cm to 90 mg/em in ten weeks: 
Numerous groups***7 have stud 
bone density by photon absorpti 
With one exception, the authors 
amine BMC (as milligrams per centi 
meter), not bone density. I suggest 
that while this value is important: as 
one of several measures of growth, i 
is not a marker of rickets. Bone den- 
sity should be calculated when testit 
any hypothesis regarding rickets. 
Kennetu Harxavy, MD 
Department of Neonatology 
Columbia Hospital for Wome: 

2425 L St NW 
Washington, DC 20037 
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n Reply.—We fully agree with Dr 
Harkavy’s observation that low BMC 
s$ not equivalent to rickets. The com- 
mon confusion of these two appears to 
rise from misunderstanding about 
what quantity is represented in BMC. 
Although Dr Harkavy points out one 
aspect of this misunderstanding, his 
etter suffers from several others. 
The letter states that BMC is not 
one density. There are, of course, 
nearly as many types of density as 
here are denominators. Of particular 
elevance to the measurement of BMC 
are linear density, area density, and 
_ volume density. Linear density relates 
most closely to bone quantity and is 
“expressed in mass per unit length. 
_ Bone mineral content is an example of 
a linear density. Area density is the 
quantity that determines roentgeno- 
_ graphic absorption and is expressed 
_ in mass per unit area. Volume density 
relates most closely to bone quality 
(je, rickets) and is expressed in mass 
per unit volume. It has been our ex- 
_ perience that the most common cause 
of confusion and disagreement about 
the applicability of bone absorptiom- 
‘try arises from confusion of these 
three types of density. Contrary to Dr 
Jarkavy’s claims, the BMC is derived 
irectly from the integral of the ab- 
sorption curve. Division by the bone 
width (BW) yields a separate index 
that has no established name and is 
-simply referred to as BMC/BW. This 
index is, of course, an area density and 
~ Js expressed in grams per square cen- 
_, timeter. 

_ Dr Harkavy’s fundamental observa- 
_ tion is fully valid. Many of the early 
_. workers. in the field of bone absorp- 
_ tiometry struggled to develop ways to 
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“determine volume density from a lin- 


ear image. Their efforts met with 
disappointment, largely because of a 
practical inability to establish an index 
of volume density that was more clin- 
ically effective in identifying bone 
pathologic characteristics than linear 
or area density. It appears that the 
root of this difficulty lies in the break- 
down of an assumption required by Dr 
Harkavy’s equation 1: that cross-sec- 
tional area is proportional to the 
square of BW. Diaphyses are not only 
highly noncylindrical, but the shape 
of their cross sections varies widely. 
As a result, BW varies from one indi- 
vidual to another with the same cross- 
sectional area as well as in the same 
bone with rotation. As the BMC is 
divided by higher powers of BW, the 
variability of the relationship of BW 
to cross-sectional area affects the quo- 
tient more severely. 

One is left with a question of prac- 
ticality. Clearly, a linear density such 
as BMC is not a valid surrogate for a 
volume density. Until a method of 
estimating cross-sectional area is 
found that can be demonstrated to be 
more effective in identifying qualita- 
tive abnormalities of bone, we main- 
tain the usefulness of combining BMC 
with other indicators of skeletal status 
in the evaluation of skeletal develop- 
ment. 

Nipia R. VYHMEISTER, MD 

Tuomas A. LINKHART, PHD 

ROBERT A. CHRISTENSEN, MD 

Division of Neonatology 

Loma Linda University 
Medical Center 

Loma Linda, CA 92350 


Arterial Access and Monitoring 
in the Newborn 


Sir—In the August 1987 issue of 
AJDC, Randel and colleagues,’ re- 
lating their experience with percuta- 
neous peripheral arterial catheteriza- 
tion, mention common complications 
associated with umbilical catheteriza- 
tion; Goetzman’ states that, until addi- 
tional information becomes available, 
some caution must be used in selecting 
the site for peripheral arterial access 
in the newborn. 

This controversy gives us an oppor- 
tunity to remind neonatologists of an- 
other option too often neglected*: in 
our opinion, whenever possible, a non- 
invasive technique should be pre- 
ferred. For example, in nearly all cases 
where only blood gases are to be moni- 





tored, an arterial access is not manda- 
tory.‘ As for blood pressure monitor- 
ing, a slight reduction of accuracy with 
the noninvasive technique may be 
allowed without altering the quality of 
treatment because such a technique is 
without side effects. 

Between January and December 
1985, 210 infants admitted to the New 
York Columbia Presbyterian neonatal 
intensive care unit were considered to 
require an arterial line.’ During the 
same period in Strasbourg’s neonatal 
intensive care unit, only 16 of 554 in- 
fants admitted were cared for with the 
more invasive approach; all others who 
needed this kind of monitoring were 
cared for with the alternative nonin- 
vasive approach. 

It is always difficult to compare sta- 
tistics from different neonatal inten- 
sive care units, but it is useful to bear 
in mind that a less aggressive method 
may often be preferable to arterial 
catheterization. 

D. WILLARD 

J. MESSER 

Service de Néonatologie 
Hôpital de Hautepierre 
67098 Strasbourg 
France 
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Effects of Strength Training on 
Serum Lipid Levels in 
Prepubertal Boys 


Sir.—In their study of serum choles- 
terol levels in prepubertal boys before 
and after a strength-training pro- 
gram, Weltman et al' concluded that “a 
concentric strength-training program 
in prepubertal boys results in a reduc- 
tion in serum cholesterol levels while 
maintaining the HDL-C [high-density 
lipoprotein cholesterol] level.” This in- 
teresting study appears to have sev- 
eral methodologic problems that make 
such a conclusion difficult to justify. 
Nineteen subjects were enrolled 
in a strength-training program while 
ten others were assigned to a 
control group. Nowhere is the reader 
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. dd wieder group assignment 
s randomized or whether such 
_ characteristics as body mass index, 
age, diet, and extracurricular habits 
of the two groups were similar. Prior 
_ to any intervention, the group as- 
-signed to the exercise program had a 
‘mean (+SD) serum cholesterol level 
< substantially higher than that of the 
control group (5.09+1.01 mmol/L 
“f197.2+39.38 mg/dL] vs 414+ 
0:56 mmol/L [159.9 + 21.5 mg/dL], re- 
- spectively). Although no tests of sta- 
tistical significance were provided, it 
appears that the two groups were 
‘dissimilar at the beginning of the 
study. 
. In their discussion, the authors rec- 
< ognized the difficulty in lowering se- 
tum cholesterol levels in children 
“whose initial levels were below 
© 414 mmol/L (160 mg/dL), and yet 
“they used such a group as their con- 
< trol. The authors also acknowledged 
previous studies that had described 
_ favorable reductions of elevated serum 
_ cholesterol levels by such means as 
exercise or diet. Associating the exer- 
cise program with reduced serum cho- 
lesterol levels would be justified only if 
the changes in cholesterol levels could 
be. shown to be independent of the 
initial group differences. 

In addition, the exercise program in 
~ this study had an aerobic-exercise ef- 
fect. The improvement in maximal 

oxygen consumption in the exercise 
group suggests this argument. It 
would have been helpful to have re- 
-- ported a measure of the intensity of the 
exercise (eg, heart rates during the 30 
minutes of exercise) before attributing 
_. the benefits of the program to strength 
_ training or characterizing the program 
asa strength-training program. 
It is unfortunate that these meth- 
odologic problems weakened the con- 
clusions of this study because the 
- study addressed several interesting 
-and important questions. 
James R. MacMaHon, MD 
Department of Pediatrics 
Stanford University 
School of Medicine 
Stanford, CA 94305 
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In Reply.—In response to Dr Mac- 
Mahon’s letter, I would like to address 
the following points: 

1. Subjects were randomly assigned 
to treatment groups. All subjects were 
recruited from the same sports teams, 
and all were interested in strength 
training. The experimental group un- 
derwent strength training, while con- 
trol subjects were told that they would 
begin strength training at the end of 
the 14-week experimental period. 
(They did train after the strength- 
training study was over.) This is men- 
tioned in the “Pubertal Status” section 
of the article. 

2. Lam sensitive to the concern rela- 
tive to initial group inequity. The pos- 
sibility that the groups might differ 
prior to experimental treatment moti- 
vated the inclusion of a pretest in the 
experimental design. 

Although my colleagues and I con- 
sidered the use of an analysis of 
eovariance (ANCOVA) in this case, we 
preferred to use its repeated-mea- 
sures analysis of variance (ANOVA) 
counterpart. The conflicts regarding 
which of the two methods to use, or 
possibly even some other techniques, 
is not a new matter. However, re- 
gression effects would likely not be 
“eorrected” any better with the use 
of ANCOVA than with its repeated- 
measures ANOVA counterpart. Inci- 
dentally, an ANCOVA was performed 
along with the repeated-measures 
ANOVA—with the same “bottom 
line”’—and the experimental group 
showed a significantly more positive 
physiologic response than did the con- 
trol group. 

3. With respect to the comment that 
changes in serum cholesterol levels 
may be due to initial level differences 
(suggesting a regression toward the 
mean), I disagree with the suggestion 
that the change seen in total serum 
cholesterol concentration was not due 
to a treatment effect but rather to 
regression toward the mean. As stated 
previously, my group believes that an 
ANOVA with repeated measures is an 
appropriate statistical technique to 
determine a treatment effect. Fur- 
thermore, in support of a true treat- 
ment effect, the four experimental 
subjects whose serum cholesterol lev- 
els were 4.14 mmol/L (160 mg/dL) or 
lower on the pretest were examined for 
posttraining serum cholesterol levels. 
The pretest mean cholesterol value for 
these four subjects was 3.97 mmol/L 
(153.5 mg/dL), while their posttraining 
value was 3.57 mmol/L (188 mg/dL) (a 





reduction of 0.40 mmol/L [15.5 mg/dL} 
in total serum cholesterol concentra- 
tion). These data suggest that _ 
the treatment effect was uniform | 
across individuals of varying ini- | 
tial serum cholesterol levels, thus sup- 
porting a treatment effect rather _ 
than a regression toward the | 
mean. oe 
4. We agree with the concern re- 
garding the aerobie-training effect. 
Subjects in the present study im 
proved in maximal oxygen consum 
tion; therefore, the changes in total 
serum cholesterol concentration ma, 
also ascribe to an increase in physici 
fitness in addition to strength trai 
ing. We address this point toward the 
end of the “Comment” ‘section... Th 
physiologic responses to strengt 
training have been described in detai 
previously.’ 2 
I hope these comments have ad 
dressed the concerns raised by Dr 
MacMahon. I agree that our stud 
addressed several interesting and in 
portant questions and hope that.the 
findings will stimulate future i 
vestigation in this area. 
ARTHUR WELTMAN, PHD 
Exercise Physiology Laborator 
Department of Human Service 
Curry School of Education 


Division of Cardiology 
University of Virginia 
School of Medicine 
Charlottesville, VA 22903 - 
1. Weltman A, Janney C, Rians CB, et al: The 
effects of hydraulic-resistance strength-training 


in prepubertal males. Med Sei. Sporta Ezere 
1986;18:629-638. 








































Detection of Pulsus Paradoxus by 
Pulse Oximetry 


Sir.— In addition to measuring oxye 
saturation noninvasively, the Nelleor 
N-100 pulse oximeter (Nellcor Ine. 
Hayward, Calif) also gives a qualita- _ 
tive display of the pulse amplitude of 
the vascular bed underlying the probe, 
This is displayed on the front of the 
monitor as a vertical 16-segment light- 
emitting diode (LED) post. This fea- 
ture of the pulse oximeter may be 
useful in detecting and monitoring 
pulsus paradoxus, an exaggeration 
the normal reduction in pulse pressu 
on inspiration, which is an import: 
index of small airway obstruction du 
ing an acute asthmatic attack. 
Patient Report.—While using the 
Nellcor N-100 pulse oximeter in a 12-year- 
old boy in severe status asthmaticus, alter. 
nating decreases and increases inthe LED 
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rved in association with inspiration and 
xpiration, respectively, The LED postex- 
ursion decreased to one to two segments 
n inspiration but rose to ten segments on 
xpiration. The pulse recorded on the pulse 
ximeter was identical to the true heart 
rate recorded simultaneously on a cardiac 
onitor, and the changes persisted despite 
xygen saturations of greater than 95%. 
The boy's hand,.on which the probe was 
plied, was perfectly still, and the 
changes in the LED post were thus not 
elated to. motion artifact. A pulsus para- 
loxus of 40. mm Hg was measured simulta- 
eously by sphygmomanometry. As the 
oy's clinical condition improved with inha- 
ations of albuterol (Ventolin inhaler) and 
ipratropium bromide, the LED post equal- 
zed on both inspiration and expiration, and 
pulsus paradoxus was no longer detected 
y sphygmomanometry. A further exacer- 
ation associated with a pulsus paradoxus 
occurred on the following day, and similar 
hanges were observed on the LED pulse 
st. 

_ Comment.--The Nellcor N-100 probe 
nsists of an LED that emits light at 
two constant wavelengths (660 and 990 
m) and a photodetector placed on ei- 
her side of a pulsating vascular bed. 
The instrument functions as a plethys- 
‘mograph, in that it measures the vol- 
ume changes of the underlying vascular 
bed as it expands and contracts. The 

pparent lighted height of the pulse 
post rises with increases in pulse vol- 
ume amplitude (PVA) and vice versa. 
The exact derivation of the PVA is 
mplex and depends on a number of 
factors apart from the size of the ar- 
terial pulse wave, including the oxygen 
aturation of the arterial blood, the 
wavelengths of light used,’ cutaneous 
blood flow,’ and motion artifact.* Kim et 
al’ have suggested that the PVA is 
primarily influenced by blood volume 
hanges in veins and venules, generated 
by shunting through cutaneous ar- 
eriovenous anastomoses rather than by 
directly transmitted arterial and ar- 
violar pulsations per se.‘ 
levertheless, the variations in the 
ED pulse post appeared to be related 
to pulsus paradoxus in this case. The 
ulse post may therefore add to the 
ue of the pulse oximetry in monitor- 
‘the response to therapy in acute 
hma. It is not a calibrated instru- 
ent, however, and remains a quali- 
tative, not. a quantitative, indication of 
: perfusion. 
o C.. ANTHONY Ryan, MB, MRCPI 
TWK Hospital for Children 
Intensive Care Unit 
PO Box 3070 
Halifax, Nova Scotia B3J 3G9 
Canada 
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ulse post of the pulse oximeter were ob- 
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Comment on the Assessment of 
Bone Mineral Status in Children 


Sir—In a recent issue of AJDC, 
Specker and colleagues' reported nor- 
mal values for peripheral compact 
bone mineral content, as assessed by 
single photon absorptiometry in 89 
preschoolage children. While we be- 
lieve such research is of vital impor- 
tance to the study of childhood growth 
and development, we must warn the 
unwary of potential discrepancies in 
the reporting of these results. While 
this article presents normal values for 
children aged 1 through 6 years, previ- 
ous publications?“ report bone mineral 
content as determined by the same 
technique for children aged 6 through 
14 years, providing an overlap period 
at age 6 years so that data can be 
compared. The bone mineral content 
value for this age is given as 0.356+ 
0.06 g/em, whereas the extrapolated 
value found by Mazess and Cameron’? 
was 0.486 g/cm for boys and 0.475 g/cm 
for girls (a striking difference of 
2 SDs). Certainly, geographic differ- 
ences could account for some of the 
discrepancy, and, indeed, one publica- 
tion suggests such interstate differ- 
ences,’ although not of this magnitude. 
Moreover, normal values generated 15 
years apart could be subject to cohort 
differences, machine upgrades, and 
modifications of scanning protocols, al- 
though one of us recently validated the 
original data using a normal adoles- 
cent female population and found con- 
sistent results in that age range using 
the same device as in the original pub- 
lication (R.W.C., unpublished data, 
1985). We are, consequently, at some- 
what of a loss in explaining these 
disparate values, which were gener- 
ated on similar instruments in healthy 
normal children at the same anatomic 
site. Caution, therefore, should be 
taken in the indiscriminate use of age 
norms for bone mineral content gener- 








ated at different centers, even if the 
technology employed is assumed to be 
equivalent. Indeed, it may be appro- 
priate to measure local standards in 
children in any given center. 
Jon E. Bock, PHD 
Department of Radiology 
University of California, 
San Francisco: 
San Francisco, CA 94143 
RUSSELL W. CHESNEY, MD 
Department: of Pediatries 
Le Bonheur 
Child Medical Center 
848 Adams 
Memphis, TN 38103 
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In Reply.—We appreciate Drs Block 
and Chesney's comments and would 
like to note that the values given in 
their letter (0.486 and 0.475 g/em for 
boys and girls, respectively) at age 6 
years are not the values that appear in 
the reference they give.’ However, 
though less striking, the correct 
values of 0.466 and 0.436, respectively, 
in the reference noted are still signifi- 
cantly different from our value of 
0.356 g/em. The difference is within 
2 SDs of our mean. The difference in 
bone mineral content between the two 
populations is of concern to us, as well, 
and may indeed represent differences 
in ethnicity, diet, exercise, and other 
unknown factors. Until more informa- 
tion becomes available, it would ap- 
pear prudent to use region-specific, in 
addition to race-, age-, and sex-spe- 
cific, norms to evaluate bone mineral 
content in children. 
Bonny L. SPECKER, PuD 
REGINALD C. Tsanc, MD 
University of Cincinnati 
Medical Center 
Department of Pediatrics/ 
Newborn Division 
231 Bethesda Ave ML 541 
Cineinnati, OH 45267-0541 
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Sir The report by Berkowitz et al' of 
anaphylaxis due to cytarabine in a 
child with acute promyelocytie leuke- 
_ mia is misleading in several respects. 
The patient is described as having 
“generalized anaphylaxis,” although 
her bradycardia, profuse sweating, 
and pallor make this diagnosis un- 
likely. Anaphylaxis generally presents 
-with tachyeardia and flushing,”* un- 
Jess other conditions, such as a myo- 
_ cardial infarction, supervene. The de- 
seribed: hypotensive episode might 
represent hypoglycemia or hypercal- 
~eemia—both are possible in this set- 
< ting and both would be expected to 
respond to hydration and intravenous 
epinephrine. 
Furthermore, five controls, only two 
-of whom had been exposed to cytara- 
‘bine, tested negative. No statistical 
~evaluation of these data is offered in 
_ the text. At best, the P value for this 
assay is .17 by Fisher's exact test. 
_ Since only children previously exposed 
-to cytarabine would be expected to 
have antibodies to it, a more rigorous 
evaluation would yield a P value of .33. 
‘It may be that this child had an 
-elevated anti-cytarabine IgE level. 
“However, without a convincing clinical 
correlation, an elevated urine his- 
-tamine level, or at least a more physio- 
‘logically meaningful positive in vitro 
test, such as basophil histamine re- 
lease, I cannot agree with the authors’ 
conclusion that this IgE is the cause of 
this child’s catastrophic event. 





JAY SLATER, MD 
Children’s Hospital National 
Medical Center 
Department of Allergy 
and Immunology 
111 Michigan Ave NW 
_ Washington, DC 20010 
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In Reply.—Dr Slater indicates that the 
symptoms and signs of the patient we 
recently described may not have been 
caused by generalized anaphylaxis but 
rather by hypoglycemia or hypocalce- 
mia. The most likely alternative diag- 
nosis, we believe, would have been a 
vasovagal attack’; however, none of 
these conditions would have resulted 
in swelling of the lips. 

We performed the in vitro studies to 
demonstrate the presence of circulat- 
ing anti-cytarabine IgE in an attempt 
to provide other evidence, albeit cir- 
cumstantial, that the reaction was in- 
deed anaphylaxis. As Dr Slater peints 
out, the results do not stand up to 
statistical analysis, which was clearly 
not attempted. Several methods have 
been used to provide nonclinical evi- 
dence of immediate hypersensitivity 
reactions, including the demonstra- 
tion of circulating specific IgE anti- 
bodies.* The method we used, namely, 
demonstration of anti-cytarabine IgE 
antibodies in the patient’s serum by an 
enzyme-linked immunosorbent assay, 
was one readily available to us. 

We cannot claim that we have pro- 
vided irrefutable proof that our pa- 
tient’s collapse was the result of ana- 
phylaxis due to cytarabine, proof that 
only a repeated challenge might pro- 
vide and that we did not consider justi- 
fied. Nevertheless, we believe we have 
provided sufficient evidence to make 
our diagnosis likely and our observa- 
tion noteworthy. 


Frank E. BERKow1Tz, MBBCu, 
FCP 

SABRINA WEHDE, MBBCH 

EpwIn T., NcwenyA, MBBCH 

MICHAEL C. GREEFF, MBBCuH, 
FCP 

AHMED A. WADEE, PHD 

ARTHUR R. Raspson, MBBCu, 
MRCPatu 
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University of the Witwatersrand 
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Use of Narcotics in 
Sickle Cell Disease 


Sir.—Dr Mallouh,’ in responding to D 
Buchanan’s discussion on the use 
intravenous narcotics in sickle cell dis: 
ease, raises an interesting conside 
tion. : 
I agree that any physician treating: 
patient with a painful occlusive eri 
of sickle cell disease must provide ef- | 
fective analgesia regardless of the 
means needed to do so. I also agree 
that through the proper use of mor 
phine, in the presence of significan 
pain induced through nociceptive sti 
uli, the pain can be quite easily ma 
aged with the use of morphine sulfat 
by the oral route. I agree. that care 
fully administered analgesia is essen: 
tial and should not lead to drug addic 
tion if properly used in a clinica 
titration manner, as used in terminally. 
ill patients at my institution. 
I only argue that this treatment ca 

be done quite effectively by mout 
using sublingual morphine or mor 
phine solutions titrated carefully unt 
the pain is controlled without affectin 
respiratory activity or modifying th 
level of consciousness. I argue for th 
oral route rather than any other rout 
since it has been found to be. quit 
effective in many patients of all ag 
with nociceptive pain. One should < 
recall that if the case is complicated 
bone-induced pain, use of the n 
steroidal anti-inflammatory agents ap 
pears to be quite specific for the reli 
of such induced pain. At times a comb 
nation of drugs may be necessary de 
pending on the cause and extent of th 
pain and associated symptoms. 

GERALD H. Hotman, MD 

Hospice and Life Enrichment. 

Center 

St Anthony’s Hospital 

Box 950 

Amarillo, TX 79176-0001 


1. Mallouh AA: Intravenous narcotics in sickle : 
cell crises. AJDC 1987;141:1039-1040. 





In Reply. —I also believe that effectiv 
analgesia should be provided for 
tients with painful occlusive crises of 
sickle cell disease. Dr Holman states 
that nonsteroidal anti-inflammatory: 
agents appear to be quite specific for 
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‘tion of drugs may be necessary. 
Nevertheless, he recommends oral 
‘morphine therapy for “significant” 
pain. 
_. Dr Holman also minimizes the pos- 
_ «sibility of drug addiction. Dr 
Buchanan,’ in his reply to my previous 
letter, stated that “no data have been 
published in the literature showing 
that intermittent and carefully super- 
vised high-dose narcotic therapy for 
evere painful crisis predisposes to 
rug dependency or addiction.” How- 
ever, he does not mention that there 
are no studies to the contrary. 

My problem is the definition of 
severe as used by Dr Buchanan and 
significant as used by Dr Holman. 
Several patients have been seen in my 
Clinic with what seemed to be severe 
pain, yet a dose of placebo (distilled 
_ water) gave them great relief. I believe 
hat the important point is careful 
medical supervision. A close trust be- 
_ tween the physician and his or her 
- > patients may decrease the need for 
narcotic therapy. However, I think 
_ that this mode of therapy should not be 
encouraged by physicians who occa- 
_ sionally treat patients with sickle cell 
_ disease and who do not closely follow 
ao up these patients. 

a - AHMAD A. MaLLouN, MD 
Dhahran Health Center 
Box 76 
Dhahran, Saudi Arabia 


1. Buchanan GR: Intravenous narcotics in 
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"Chronic Lung Disease in Children 
Born With Sublethal Lung 
~ Hypoplasia 


| Sir—Bell et al’ have to be commended 
_. for focusing their attention on the 
long-term pulmonary outcome of two 
_ patients born with sublethal forms of 
_. lung hypoplasia. There is remarkably 

little information available in the liter- 
ature on what happens to lung struc- 
ture and function of these infants and 
children as they develop. Clinicians all 
oo often assume that lung structure 
as normalized when the patient is 
asymptomatic and has a clear chest 
Yroentgenogram and normal pulmonary 
_. function study results. A very instruc- 
tive case was reported in detail by 
_ Thurlbeck et al.’ Their patient was 
_- born with a left-sided diaphragmatic 
_ hernia and hypoplastic lung docu- 
~. mented at the time of the successful 
surgical repair. His chest roentgeno- 
-gram and pulmonary function study 









484 AJDC—Vol 142, May 1988 





_bone-induced pain and that a combina- 





results were normal at 1 year of age 
and he died in an accident. at age 5 
years. At necropsy, the volumes of 
both lungs were normal, but the left 
lung contained four times fewer alve- 
oli, which were larger, with grossly 
diminished alveolar surface area. 

Bell et al theorize that the lung 
disease documented in their two pa- 
tients was primarily lung hypoplasia 
resulting from oligohydramnios-in- 
duced compression from abdominal 
pregnancy. There is little doubt in my 
mind that the lack of amniotic fluid 
played the crucial role in impairing 
normal lung growth, as I verified this 
phenomenon in an animal model of 
uteroabdominal pregnancy.’ Whether 
fetal compression played an additional 
role is indeed a matter of conjecture at 
this point. It has been known for a 
while that the outcome of abdominal 
pregnancies depends a great deal on 
the integrity of the amniotic sac and 
the presence of amniotic fluid. Willard 
Allen, MD,* “hit the jackpot” over 25 
years ago when he delivered a set of 
twins from an abdominal pregnancy. 
One fetus was surrounded by intact 
membranes and amniotic fluid, while 
the other was only partially sur- 
rounded by membranes with no fluid. 
The first infant did well, whereas the 
second, with ruptured membranes, 
“never established normal respiration” 
and died within 12 hours. 

Although the course of the lung dis- 
ease described by Bell et al does not 
quite fit with the diagnosis of bron- 
chopulmonary dysplasia, they were 
struck by the similarity of the roent- 
genographic findings in both condi- 
tions. They have described in a previ- 
ous article’ similar findings in patients 
following premature and prolonged 
rupture of the membranes (with pre- 
sumably some degree of lung hypo- 
plasia at birth). In the multicenter 
study on the incidence of bronchopul- 
monary dysplasia,* time and duration 
of membrane rupture was not docu- 
mented. I wonder whether some of the 
difference in incidence between the 
centers studied might not be related in 
part to different obstetric approaches 
in the management of the fetus with 
premature rupture of the membranes. 

ADRIEN C. MOESSINGER, MD 
Division of Perinatal Medicine 
Departments of Pediatrics 
and Pathology 
College of Physicians & Surgeons 
of Columbia University 
Babies Hospital, Box 34 © 
New York, NY 10032 
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Chronic Lung Disease in 
VLBW Infants 


Sir.—Kraybill et al’ presented a nearly 
complete data set about very-low- 
birth-weight (VLBW) (501 to 1500 g) 
infants born in North Carolina in 1984, 
including the incidence of chronic lung 
disease (CLD). We have been aceumu- 
lating similar data about all VLBW 
infants in our North Central Perinatal 
Region (NCPR) in Illinois for the pe- 
riod from 1985 through 1986. This data 
set includes information about 219 
NCPR infants cared for in our center, 
61 infants cared for in surrounding 
centers, and 19 infants who never re- 
ceived center care.” We present herein 
a brief comparison between the North 
Carolina and NCPR experiences (Ta- 
ble). We also offer some comments 
pertinent to our common topic. A more 
complete report of our experience is in 
preparation. 

The 19 NCPR infants not trans- 
ferred to centers—infants who would 
have been missed by the system of 
Kraybill et al—are a mixed group. 
Only nine infants “were extremely im- 
mature infants who were considered 
not viable” and hence were not resusci- 
tated (mean [+SD] birth weight, 
616+76 g) Four larger infants 
(1053 + 163 g) were vigorously, but un- 
successfully, resuscitated. Two others 
had lethal congenital malformations. 
Four infants were relatively large 
(1206 +181 g) and survived without 
transfer to a center. Two of these latter 
four infants were the smaller members 
of twin sets. 

We have struggled with the choice of 
proper denominators,’ including the 
one(s) to express the true incidence of 
CLD. The. extreme variations in CLD 
frequency cited by Kraybill et alare, in 
large part, due to the choice of incon- 
sistent and often incorrect denomina- 


The Pediatric Forum 





Comparison of Regional Data on 
Chronic Lung Disease in VLBW 
Infants* 


No. (%) of VLBW 
Infants 
Oe 
NCPR 
(1985- 
1986) 


North 
Carolina 
(1984) 


Total 
births 


No “center” 
care 52 (4.5) 19 (6.3) 


In data set 1095 299 

In-hospital 
survivors 

“At-risk” 
group 446 108 


Chronic lung 
disease 


Chronic lung 
disease at 
3 mo 
of age 67 (15) 17 (16) 


*VLBW indicates very-low-birth-weight (501 to 
1500 g); NCPR, North Central Perinatal Region 
(Illinois) study. 

+North Carolina study by Kraybill et al." 


1147 299 


805 (74) 207 (69) 


241 (54) 50 (46) 





tors. While their concept of the “at- 
risk” group has some appeal, it adds 
yet another denominator to an al- 
ready-confusing scene. Another prob- 
lem with the at-risk cohort, as defined, 
is that infants with prolonged respira- 
tory insufficiency,‘ who die before 30 
days of age, are totally eliminated from 
consideration because they do not 
“meet criteria,” even though they had 
very severe lung disease. Avery et al 
avoided the denominator dilemma by 
expressing data in terms of survival 
free from lung disease. Perhaps we 
have not yet found the proper 
denominator for expressing the inci- 
dence of CLD, or, more likely, there 
may be several proper denominators 
as dictated by the intended use of the 
data. Fortunately, Kraybill and co- 
workers stated the number of VLBW 
infants in their geographic area, which 
is the appropriate denominator for in- 
terregional comparisons. 

Kraybill et al used the incidence of 
CLD for interunit comparisons and 
explored the relationships of CLD to 
unit size, status of university affilia- 
tion, presence or absence of house 
staff, and other factors. For such in- 
terunit comparisons to be more pre- 
cise, adjustments should be made not 
only for birth weight but also for the 
race and gender mix of the VLBW 
cohort.° Another important variable is 
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the inborn-outborn mix that Kraybill 


and colleagues totally ignored. 

We, too, see a large number of CLD 
cases resolve favorably between 30 
days and 3 months of age. Thirty of the 
33 infants who left the CLD cohort 
during this time frame survived. Em- 
phasizing this high rate of short-term 
resolution gives a more balanced view 
of CLD in the at-risk group. 

Our congratulations to Kraybill 
et al. We are delighted to see others 
examine the VLBW cohort and its 
problems regionally rather than con- 
fining analyses solely to that segment 
of the cohort receiving care in one 
center. 


WILLIAM F. Powers, MD 
Patricia D. HeGwoop, RN 
Department of Pediatrics 
Section of Neonatology 

St Francis Medical Center 
530 NE Glen Oak 

Peoria, IL 61637 
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In Reply.—We are pleased that our 
report “played in Peoria.” We thank Dr 
Powers and Ms Hegwood for their re- 
marks and comparative data. The in- 
hospital survival rate and incidence of 
CLD among VLBW infants in the 
NCPR of Illinois appear similar to 
those of North Carolina. 

The choice of a proper denominator 
for computing the incidence of CLD is 
indeed difficult. Our denominator (all 
VLBW 30-day survivors who had re- 
ceived mechanical ventilatory support 
for >48 hours) includes the infants we 
believe to be at risk. Thirty-day sur- 
vival is anecessary criterion for at-risk 
status if, by definition, CLD does not 
exist before age 30 days. Our other 
criterion, mechanical ventilatory sup- 
port for longer than 48 hours, is some- 
what arbitrary. For that reason we also 
presented our data using two other 
denominators: all VLBW 30-day survi- 
vors and all VLBW admissions. 

Powers and Hegwood are correct in 


pointing out that race, gender, and 
inborn-outborn ratios may have dif- 
fered among the neonatal intensive 
care units we compared, and such dif- 
ferences may have contributed to the 
differing CLD rates we observed. We 
are now analyzing in detail a subset of 
the 1984 North Carolina VLBW cohort 
to determine the effect of those varia- 
bles, as well as early treatment varia- 
bles, on risk for CLD. 

Ernest N. KRAYBILL, MD 

Car. L. Bose, MD 

Department of Pediatrics 

The University of North Carolina 

at Chapel Hill 
Chapel Hill, NC 27514 


Foreign-Body Aspiration 


Sir.—Foreign bodies in the upper 
aerodigestive tracts of children are a 
common problem frequently marked 
by stridor, wheezing, and respiratory 
distress. The specialties of pediatrics 
and otolaryngology have done a cred- 
itable job educating both the general 
public and other physicians about the 
most commonly aspirated foreign ma- 
terials, including nuts, hot dogs, 
grapes, and hard candy. In addition, 
legislation has specified minimum di- 
mensions for components of toys in- 
tended for children under 3 years of 
age, a further mechanism of providing 
protection for children.’ 
Unfortunately, however, one ubiqui- 
tous material has been completely ig- 
nored with regard to its potential as a 
foreign body: the plastic sales tag 
holder (Fig 1). Recent experience with 
a 13-month-old child has demonstrated 
the ability of this radiopaque object 
to lodge in the subglottis in the an- 
teroposterior direction (Fig 2) and 


Fig 1.—Plastic sales tag holder that was 
aspirated and lodged in subglottis. 
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Fig 2.—Anteroposterior neck roentgeno- 
gram demonstrating subglottic foreign 
body. 


subsequently produce significant sub- 
glottic edema and respiratory compro- 
mise. The potential of this object to 
cause future similar episodes is un- 
avoidably high: one only has to look 
around the floor of any clothing store 
or even one’s own home to find a poten- 
tial catastrophe. Though elimination of 
the plastic sales tag holder may be an 
unrealistic goal, modification of the 
object is certainly a viable alternative. 
Lengthening of the T-shaped end to at 
least 1.5 to 2.0 em would greatly dimin- 
ish the risk of aspiration. Retailers, 
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parents, and physicians should be 
made aware of this case to effect neces- 
sary changes. 
CHARLES M. Myer III, MD 
Children’s Hospital Medical Center 
Elland and Bethesda avenues 
Cincinnati, OH 45229 
1. Harris CS, Baker SP, Smith GA, et al: 
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Infantile Myofibromatosis and the 
Use of Magnetic Resonance 
Imaging 


Sir—I read the recent report of Moore 
et al' with a great deal of interest. 
These authors described the use of 
magnetic resonance imaging (MRI) to 
evaluate and follow the course of an 
infant with “congenital generalized fi- 
bromatosis.” My colleagues and [23 
have recently reviewed the disorder in 
more than 170 infants, and I wish to 
make several comments. The condition 
is more aptly termed infantile myofi- 
bromatosis (IM).** Approximately 
half of affected infants will have soli- 
tary rather than multiple lesions. In 
addition, 25% of the children will pre- 
sent after the neonatal period. Finally, 
the term infantile myofibromatosis 
emphasizes the dual histopathologic 
features of the lesions—characteris- 
tics of both smooth muscle and fibro- 
blasts. 

Infantile myofibromatosis repre- 
sents the most common fibrous tumor 
of infancy. In contrast to Moore and 
colleagues’ statement, involvement of 
IM in the central nervous system has 
been reported.+67 Approximately one 
third of infants with multiple lesions 
will have visceral involvement. Of 
these, 75% will die. Without visceral 
involvement, the prognosis is uni- 
formly good. We are intrigued with 
the use of MRI in finding “internal” 
lesions that may not be apparent with 
other modes of imaging. This technol- 
ogy may be the means by which the 
course of individual tumors can be 


directly monitored. As spontaneous 
regression is the normal behavior for 
the lesions of IM, surgical intervention 
should be reserved for cases in which 
vital functions are affected. It is hoped 
that MRI will make this assessment 
easier. 

Infantile myofibromatosis is a more 
common entity than previously be- 
lieved. Lesions may not be easily dis- 
cerned and may spontaneously resolve 
before diagnosis. Unfortunately, the 
condition is not well known and has 
been frequently misdiagnosed. Sev- 
eral infants have received chemother- 
apy for this essentially benign disor- 
der. I concur that the previous 
subclassifications of IM have not been 
optimal. However, the classification of 
the disorder into either single or mul- 
tiple lesions, with further subdivision 
based on the presence or absence of 
visceral tumors, is more acceptable. 

The use of MRI has the potential to 
greatly expand our knowledge about 
IM. It is important that all physicians 
who deal with infants be familiar with 
the clinical manifestations, histopath- 
ologic features, and prognosis of af- 
fected infants. 

Tuomas E. WiswELL, MD 

Walter Reed Army Institute of 
Research 

Washington, DC 20307 
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Bone Marrow Examination and 
Idiopathic Thrombocytopenic Purpura 








Nhe need for a bone marrow exami- 
‘nation in all children with sus- 
pected idiopathic thrombocytopenic 
purpura (ITP) has been challenged in 
-recent years. By definition, ITP is a 
diagnosis of exclusion, which means 

-that all known entities that can cause 
< thrombocytopenia have been excluded 

-bya clinical assessment that includes 
a history, physical examination, and 
_ appropriate laboratory tests. There 
are many. diseases that, because of 

their typical clinical manifestations, do 
“not rely on a bone marrow examination 
for determining the cause of the 
__ thrombocytopenia. Examples include 








See also p 508. 





o ko perspienism, systemic lupus ery- 
thematosus, disseminated intravascu- 
lar coagulation, septicemia, hemo- 
lytic-uremie syndrome, and familial 
= thrombocytopenia. Since children 
‘with ITP have a typical presentation 
and course, why have we insisted on 
_ bone marrow examinations as part of 
our routine? After all, the bone mar- 
row morphologic findings are nondi- 
gnostic in ITP. However, it helps 
ibdivide the patients with thrombo- 
: ytopenia into those with adequate to 
increased megakaryocytes and those 
-with a hypomegakaryocytic marrow. 
> “The sole reason for the bone marrow 
“examination in ITP is to exclude hy- 
-© pomegakaryocytic thrombocytopenia. 
_ Although patients with diseases such 
as aplastic anemia, the leukemias, 
“marrow replacement with malignant 
-eells, and even the rare congenital 
hypoplastic anemia have thrombocy- 
— topenia, the observed reduced platelet 
-count is virtually always associated 
with some other hematologic sign, 
such as anemia, neutropenia, spleno- 
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megaly, or reticulocytopenia. The 
thrombocytopenia is rarely the only 
manifestation in these entities: A 
blood test that could discriminate be- 
tween impaired marrow production 
and excessive peripheral destruction 
of platelets (similar to the reticulocyte 
count for red blood cells) could be 
helpful. Heretofore, no such test has 
been described. Recently, Stenberg 
and associates’ have reported that the 
plasma levels of glycocalcin may be 
such an indicator. Glycocalcin is a frag- 
ment of glycoprotein Ib of the platelet 
membrane. Their data suggest that 
the plasma levels of this protein may 
reflect overall platelet turnover and 
depend on platelet mass and destruc- 
tion. The usefulness of plasma levels 
of glycocalcin in understanding child- 
hood ITP has yet to be reported. There 
is no laboratory test that is diagnostic 
of ITP in children.? This includes the 
determination of immunoglobulins on 
platelets (platelet-associated immu- 
noglobulin), which has a specificity of 
less than 50%.? 

The retrospective study by Halperin 
and Doyle‘ in this issue of AJDC and 
reports by others support the recom- 
mendation that a bone marrow exam- 
ination is not needed in all children 
with suspected ITP. I would agree that 
a bone marrow examination must be a 
component of the diagnostic evalua- 
tion if the patient appears atypical for 
ITP (is less than 1 year of age or has 
complications such as associated unex- 
plained anemia, neutropenia, reticu- 
locytopenia, splenomegaly, or signs of 
a chronic illness), and geographic iso- 
lation. I disagree with Halperin and 
Doyle that all patients over the age of 
10 years and those who are to receive 
corticosteroid therapy should undergo 
a bone marrow examination. For many 
patients with ITP, especially those 







































with chronic ITP, the disease is 
tected after the age of 10 years; it is 
rare to find ITP. in children under t 
age of 1 year. Also, the decisio: 
perform the bone marrow examinati 
should be made irrespective of co 
templated therapy. If there exists 
fear that therapy may influence the 
bone marrow. morphologic featur 
then the diagnosis of ITP was. n 
made with confidence. Even intr 
nous gamma globulin has been 
ported to be useful in the rare patie 
with aplastic anemia.* 

The debate will go on until there 
a reliable method for separating h 
pomegakaryocytic from normohyp 
megakaryocytic  thrombocytope: 
disorders. My message to pediat 
cians and other physicians caring | 
children is to let the pediatric hem 
tologist decide, keeping in mind t 
not all children with suspected ITP 
need a bone marrow examination, 
respective of the bleeding manifesta 
tions. 








James J. CORRIGAN, JR, MD 
Department of Pediatrics 
Arizona Health Science Ce 
1501 N Campbell 

Tucson, AZ 85724 
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Ribavirin 





Al of us who care for the young have 
oo experienced anxiety and frustra- 
n in dealing with hospitalized in- 
fants afflicted by respiratory syncytial 
virus (RSV). The anxiety is particu- 
larly great when there is underlying 
cardiovascular or pulmonary compro- 
mise or immunodeficiency, or when 
the infant is younger than 2 months of 
age. Frustration occurs because we all 
sh we could provide something other 
an supportive care to promptly al- 
viate the suffering of an infant who 
_ is struggling for air and becoming 
_ progressively exhausted in the pro- 























See also p 512. 


Overa year ago, ribavirin was re- 
zased for specific use in such infec- 
ions.. It was heralded as a major 
advance in definitive treatment of 
V. disease, especially among infants 
rho were known in advance to be at 
isk of death, and perhaps for those 
‘ho. did not possess such risk factors 
_ but were nonetheless severely ill. 
_ Ribavirin therapy has not been rep- 
_ resented as a great panacea for RSV; 
the high cost and inconvenience in- 
_ volved in providing aerosol treatment 
or the better part of each 24-hour 
eriod have been among the important 
onsiderations in deciding whether a 
tient should be treated with ribavi- 


vertheless, enthusiasm for the 
ffectiveness of ribavirin therapy has 
en such that many believed that 
K those more desperately ill infants who 
require intubation and mechanical 
_ ventilation might benefit most from 
this treatment; some clinicians were 
apparently so convinced that they 
_ even regarded this to be a “categorical 
_ Imperative.” As a result, many infants 
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Ambivalence About an Antiviral Agent 


were treated with ribavirin even be- 
fore there was Food and Drug Admin- 
istration approval for its use in this 
situation. This approach was sup- 
ported by the American Academy of 
Pediatrics Committee on Infectious 
Diseases, with appropriate caveats 
concerning monitoring and technical 
aspects, but without details.* 

In this issue of AJDC, Outwater 
and colleagues‘ have provided a spe- 
cifie protocol for administration of ri- 
bavirin via a pressure-limited ventila- 
tor that should reduce, but not 
necessarily eliminate, the inherent 
risks. The outlined principles can be 
applied to other types of ventilators, 
and they are relatively simple; essen- 
tials include close, continuous moni- 
toring, including “one-on-one” nursing 
care, and regular changes of valves 
and ventilator tubing. For those who 
wish to use ribavirin therapy in infants 
receiving mechanical ventilation, this 
is an important article that should be 
shared and discussed with the respi- 
ratory therapists and nurses who will 
be directly involved in the process. 

However, there is another important 
point that needs to be emphasized. 
Outwater and coworkers wisely make 
no claims regarding the efficacy of 
such therapy; furthermore, they sug- 
gest that it will be difficult to conduct 
appropriate trials to determine the 
efficacy of ribavirin therapy in intu- 
bated patients. I hope the latter is not 
the case. 

In a recent commentary, Dr Ellen 
Wald and colleagues’ critically re- 
viewed the reports regarding the ef- 
ficacy of ribavirin therapy. This, like 
the article by Outwater and cowork- 
ers, is worthy of careful perusal. The 
essence of their commentary is to 
appropriately question the enthusias- 
tic acceptance of ribavirin in the treat- 
ment of RSV and to ask that further, 
carefully designed studies be planned 





and carried out before we accept it as 
efficacious, 

I would add to this by asking several 
questions that have concerned me for 
some time: 

1. Does ribavirin therapy have clin- 
ical efficacy if begun in the later stages 
of infection? The studies to date have 
virtually all addressed infants in 
whom treatment was initiated within 
three to six days of onset of symptoms, 
If treatment is begun later and the 
patient improves, this is often inter- 
preted by the uncritical clinician as 
evidence that the ribavirin therapy has 
worked. This may simply be analogous 
to the “five-day measles: effect,” in 
which one initiates therapy with a 
potent antibiotic on the fourth day of 
a measles eruption and attributes the 
improvement over the ensuing two 
days to that intervention. 

2. Does ribavirin therapy reduce 
the need for subsequent intubation 
and mechanical ventilation? We do not 
know yet. 

3. Does ribavirin. effectively. gain 
access to the terminal airways when 
used with a ventilator, or do the inter- 
vening tubing and valve alter the par- 
ticle size and volume of drug that is 
actually delivered to the critically af- 
fected site? 

4. What is the reasonable duration 
of therapy? There are as yet no clear 
guidelines as to when treatment 
should be discontinued. 

5. Are there any long-term adverse 
effects of treatment? I agee that short- 
term toxicity of ribavirin does not. 
appear to be a serious problem; how- 
ever, it is a synthetic neucleoside that 
carries at least theoretical cytotoxic, 
teratogenic, embryotoxic, and muta- 
genic risks. We have been somewhat 
reassured that caregivers who are ex- 
posed to the aerosols are probably at 
little or no risk; however, many. advise 
that pregnant individuals should not 
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_ participate in the care of children who 
are receiving this treatment. Beyond 
this, we must be aware that adverse 
_ effects in the patients, especially the 
very young, may not become apparent 
-for some years. For example, the fact 
- that repeated exposures to aerosolized 
_ ribavirin in- a mouse model result in 
drug accumulation in the brain and 
cerebrospinal fluid’ may be encourag- 
g to those interested in trying such 
_ treatment for viral encephalitides but 
-could also be disquieting if we are 
- concerned about potential effects on 
vulnerable neural cells. 
There are other basic biologie and 
: practical questions that readers could 
“add to this list. Some, such as the 
n precise mechanism of drug action on 
and other viruses and the im- 
omodulatory effects of ribavirin, 
rrently being investigated. 
The data, the protocols, and the 
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questions raised here and elsewhere 
all have to be considered carefully. 
Like my colleagues, I have agonized 
over my small, distressed patients and 
very much wish to help them. How- 
ever, the balance of cost and risk vs 
benefit remains uncertain. Greater 
clarity of foresight is needed, but may 
not be achieved quickly. For the mo- 
ment, I suggest that, with regard to 
ribavirin, we remain agnostics who 
wish to become believers. We need to 
continue addressing the questions and 
realize that it is ethical to insist that 
the answers be obtained in the best 
scientific manner possible. 

C. GrorcE Ray, MD 

Departments of Pathology 

and Pediatrics 

Arizona Health Science Center 

1501 N. Campbell Ave 

Tucson, AZ 85724 


Heart Surgery 

by Jason Byington 

Something you see on TV 

But they said it would happen to me 
I understood why 

They told me no lie 

But why must it happen to me. 


Mostly I felt dread 
Lying in my bed 


For this is what they said 
You will feel pain 

Enough to drive you insane 
All this inside my head. 


Now that it’s over 

And I’m beginning to recover 
I think it over 

After some rest 

I think it was for the best 
But I’m sure glad it’s over. 
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ANNOUNCING 


Triple economy in enzyme 





Economy of size Economy of dosage 


Each ENTOLASE capsule contains a Each ENTOLASE-HP capsule is similar in 

full 4,000 USP units of lipase — in a size to Pancrease — but with twice the 

smaller, easier-to-swallow capsule potency (8,000 USP units of lipase). So 

than Pancrease’* your patients get their full dosage with 
fewer capsules. 





eplaeement inereipy 


Economy of price 


ENTOLASE and ENTOLASE-HP cost 
less than equivalent dosages of 
Pancrease'— an important consid- 
eration in long-term therapy. 


ENTOLASE: MPs 


(PANCRELIPASE) 


Double strength, similar size’ 

















ENTOLASE® =... ENTOLASE®-HP 
-(pancrelipase) (pancrelipase) 
Each capsule contains no less” Each capsule contains no less 
than 4,000 USP units of lipase- -than 8,000 USP units of lipase 
ENTERIC-GOATED ENTERIC-COATED 
MICROBEADS MIGROBEADS. 
: Prescribing taformation 
<c Deseription: Dye-free Entolase-HP and Entolase Capsules 
ooo {Panerelipase) ara pancreatic enzyme concentrates of porcine 
_ Origin containing standardized lipase, potaso, and amylase 
-Vas well as other pancreatic enzymes. They are available as 
i pnteric-coated microbeads of pancrelipase in hard gelatin 
capsules for oral administration. The enzyme potencies of 
“Entalase-HP and Entolase Capsules are no less than: 


Each Entolase- Each Entolase 















; HP Capsule Capsule 
Lipase, USP Units 8,000 4,000 
Protease, USP Units. 50,000 25,000 
Amylase, USP Units 40,000 20,000 


i dnactive Ingredients: Entolase-HP Capsules —~ celluiose 
acetate phthalate, cornstarch, edible inks, gelatin, iron oxide, 
‘povidone, simethicone, sodium chloride, stearic acid, sucrose, 

cov tale, titanium dioxide. Eatolase Capsules — cellulose acetate 

phthalate, corn starch, edibie inks, gelatin, povidone, 

+o Simethicone, sodium chloride, stearic acid, sucrose, talc, 

titanium dioxide... 

Clinical Pharmacology: The natural digestive enzymes in 

i0 o Entolase-HP and Entolase Capsules hydrolyze fats into fatty 
oo aghds and glycerol. split protein into peptides and amino acids. 

Scand convert Garbonydrates to dextrins and short chain sugars. 
Under conditions of the USP test method (in vitro), the 
Entolase products have the following total digestive capacity: 


Each Entolase- Each Entolase 
_HP Capsule Capsule x 


-Dietary Fat, grams 38 14 
Dietary Protein, grams 50 25 
5 Dietary Starch, grams 40 20 


The digestive capacity of a pancreatic enzyme concentrate 
“depends on the amount that passes through the stomach 
unchanged and is available at the site of action in the smali 
‘intestine. The pancreligase in Entolase-H? and Entolase 

_ Capsules is contained within enteric coated microbeads as a 
safeguard against inactivation of the enzymes in the acid medium 
ofthe stomach. ; 

indications: Erio'ase (Pancrelipase) is indicated in the treatment 
“oof exoerine pancreatic insufficiency as associated with but not 
oofimited ta: 

cystic fibrosis + post-gastrointestinat bypass surgery 
chronic pancreatitis ie.g.. Billroth Il gastraenterostomy) 
-post-pancreaiactomy. + obstruction of the pancreatic ducts. 


Contraindications: Do not use in patients hypersensitive to 
“pork protein. 

Precautions: General: individuals previously sensitized to 
“Trypsin, pancreatin. or pancrelipase may have allergic 
manifestations to the Entolase oraducts. 


“Information for Patients: Patients should be advised to avoid 
‘chewing of crushing the enteric-coated microbeads. Where 
-Swallowing of capsules is dificult, capsules may be opened and 
‘the ehtetic-coated microbeads sprinkled over soit food which 
|) dges not require thewing (e.g; applesauce, gelatin, etc.) and 
swallowed immediately. Prolonged contact of microbeads with 
food of pH greater than 5.5 may dissolve the protective enteric 
“coating. 
Carcinogenesis, Mutagenesis, impairment of Fertility: 
"o> Long-term studies in animals have not been performed to 
-evaludte carcinogenic potential. 
Pregnancy Category C: Animal reproduction studies have not 
been conducted with the Entolase products. Itis also not known 
oo owhether these products can cause fetal harm when administered 
© tea pregnant woman or can affect reproduction capacity. 
Entolase products should be given to a pregnant woman only if 
Clearly needed. 
Nursing Mathers: \t is not known whether this drug is 
-excreted in human milk. Because many drugs are excreted in 
human milk, caution should be exercised when Entolase 
gródudts are administerad to a nursing mother. 
-Adverse Reactions: Extremely high doses of exogenous 
pancreatic enzymes have been associated with hyperuricernia 
and hyperuricosuria. Diarrhea or transient intestinal upset 
-May acour with pancreatic enzyme concentrate. Allergic 
manifestations (see precautions), i 
Overdosage: Acute toxicity determinations in animals have not 
gen possible since the maximum dose that could be given orally 
pices no toxin reaction. 
sage and Administration: The requirement for replacement 
gestive enzymes varies trom patient to patient. To provide 
osage flexibility, Entolase is available in two strengths. 
-Entolase-HP Capsules and Entolase Capsules: One (1) to 
three (3) ormore capsules with meals as directed by physician 
depending on patiest requirements. i 
‘How Supplied: Entolase-HP Capsules, enteric-coated 
oou pierobeads in browe and clear No. 00 capsules monogrammed 
o RE and AHR in bottles of 100 (NDC 0031-5035-63) and 
< 280 (NDC 0031-5035-6717. i ; 
_Entolase Capsules, enteri¢-coated microbeads in white and 
clear No. 1 capsules; monogrammed Entolase and AHR in bottles 
“of 100 {NDC 0031-5025-53) and 500 (NDC 9031-5025-70). 
Store in a tightly closed. container in-a dry place at controlled 
room temperature between 15°C and 30°C (50°F and 86°F). Do 










































pot refrigerate. i 
iiu: Dispense Entolase-HP Capsules and Entolase Capsules in tight 
“oc pontainet, preferably with a desiccant. October 1987 
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Pharnaceuticat Division 
Richmond. VA 23220 
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-MISSOURI 


Emergency Room Position, July 
1988, St. Louis University School 
of Medicine pediatric teaching 
hospital providing tertiary care 
and a Level | Trauma Center. 
Seeking two Pediatricians to join 
six full-time University E.R. fac- 
ulty physicians. Qualifications: 
Board certified or eligible pedi- 
atrician. Salary and rank negotia- 
ble. Send curriculum vitae to: 














Delaware-Wilmington, Pediatric Rheumatology 
fellowship available July, 1989. Unique clinical 
and research training program at the A. |. 
duPont Institute. This multispecialty, 114 bed 
children’s hospital has major strengths in 
pediatric rehabilitation, orthopedics, and 
psychology, with emphasis on interdisciplinary 
acute and chronic disease care and research. 







This fellowship will include a defined, off-site 
experience at either: a) The Johns Hopkins 
University School of Public Health, leading to 
an MPH, or b) at an appropriate basic science 
immunology laboratory at the National 
institutes of Health. The fellowship is intended 
for committed career academic investigators. 









Requirements: 3 years of pediatric residency, 








Richard C. Barry, M.D. co Ark ee Contact Bernhard: H. 

: : ' : ingsen, M.D., Chief, Division of Rheumatology, 
Cardinal Glennon Children's Hospital | | sire 1. duPont Institute, 1600 Rockland Road, 
1465 South Grand Blyd Wilmington, Delaware. 19899 (302) 651-5970. 








St. Louis, MO 63104 
(314) 577-5643 
An EEQ/Handicapped Employer 
M/F A-A 


"Dick Johnson 


in accounting 
is having a 
heart attack!” 


Would you know what to do? 

Would anyone in your company be 
able co help? 

One of your employees is stricken. 
Breathing and heartbeat have stopped. 
Does anyone know what to do until help 
arrives? 

The American Red Cross can 
train your employees in CPR~—Cardio- 
pulmonary Resuscitation, a first aid 
method that sustains life. 

It's just one of the ways the 
Red Cross helps you keep your company 
healthy and safe. 

Contact your local Red Cross 
Chapter and ask about CPR training. 
That way, when disaster strikes, you can 
all breathe a little easier. 
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tion of preventable cases occurred 





rom the MMWR 
a orbidity and Mortality Report 
Q Centers for Disease Control, Atlanta 


| Mensles—United States, 


First 26 Weeks, 1987 


Feb 5, 1988 (Vol. 37, No. 4)—FOR 
THE FIRST 26 weeks of 1987, a pro- 
visional. total of 2,637 measles cases 
was reported to CDC by 37 states and 
5.6% of the nation’s 3,138 counties.* 
This total is 32.7% less than the 3,921 
cases. reported for the same period in 
1986, when 42 states and 9.0% of the 
counties reported cases. The overall 
¿incidence rate for the first half of 1987 
; was 1.1 cases per 100,000 population; 

the rate for the first half of 1986 was 
1.7/100,000. 
=o Seven states and New York City 
A accounted for 2,148 (81.5%) of the 
-cases reported for the first 26 weeks 
of 1987: California reported 647; New 
— York City, 414; New Mexico, 303; 
Texas, 200; Missouri, 178; New Hamp- 
~ shite, 150; Wisconsin, 139; and Ilinois, 
-117. Incidence rates greater than 
3,0/100,000 occurred in New Mexico 
(22:8), Montana (15.6), New Hamp- 
shire (13.2), New York City (5.1), Del- 
“aware (4.5), Vermont (4.1), and Mis- 
-< souri (3.6). 
‘=a CDO» Division of Immunization re- 
ceived detailed information on 2,595 
(98:4%) of the 2,637 reported cases. Of 
these, 2,305 (88.8%) met the standard 
clinical case definition for measles, ** 
and 723 (27.9%) were serologically 
: confirmed. The usual seasonal pattern 


< was observed—most cases occurred 


_. between March and May (weeks 9 to 
19). 
| | Fifty-seven (2.2%) of the 2,595 cases 
-were known to be imported from other 
countries; 30 (52.6%) of these cases 
occurred among U.S. citizens. An ad- 
ditional 74 cases (2.9%) were epide- 
miologically linked to imported cases 
within two generations. Forty-six out- 
breaks (five or more epidemiologically 
- related cases) accounted for 87.6% of 
all cases. Five outbreaks of more than 
100 cases each accounted for 59.2% of 
all reported cases. 

As in 1986, almost 30% of cases 
involved children under 5 years of age. 
Two hundred twenty-five (80.0%) of 
the 750 preschool-aged patients were 
less than 1 year of age; 122 (16.3%) 
were 12-14 months of age; 32 (4.2%), 
15 months of age; and 371 (49.5%), 16 
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months through 4 years of age. The 
15- to 19-year age group also ac- 
counted for approximately 30% of the 
cases and was the only age group for 
which the incidence rate did not de- 
crease between 1986 and 1987. The 
groups aged zero to 4 years and 15-19 
years had the highest incidence rates 
(4.1/100,000 each); the 10- to 14-year 
age group had the next highest 
(3.0/100,000). 

Complications were reported in 351 
(13.5%) of the 2,595 cases. Otitis media 
was reported in 175 (6.7%) cases; di- 
arrhea, in 129 (5.0%); pneumonia, in 
68 (2.6%); and encephalitis, in 2 (0.1%). 
Two hundred and one (7.7%) of these 
patients were hospitalized. Four 
deaths were attributed to measles, for 
a death-to-case ratio of 1.5:1,000. All 
four patients were immunocompro- 
mised. Two were 4-year-olds with ac- 
quired immunodeficiency syndrome; 
one was a 9-year-old who had autoim- 
mune hemolytic anemia and was re- 
ceiving corticosteroid therapy; and 
one was a 57-year-old with chronic 
lymphocytic leukemia. Two cases were 
acquired in the hospital, and two were 
acquired in the community. 

f the 1,805 (69.6%) patients for 
whom setting of transmission was re- 
ported, 960 (53.2%) acquired measles 
in primary or secondary schools; 122 
(6.8%), in colleges or universities; 386 
(21.4%), at home; 114 (6.3%), in medi- 
cal settings; 31 (1.7%), in day-care 
centers; and 192 (10.6%), in a variety 
of other settings including work, 
church, and the military. 

A total of 1,274 (49.1%) patients had 
been vaccinated on or after their first 
birthdays. This group included 427 
(33.5%) who were vaccinated at 12-14 
months of age.*** There were 1,213 
(46.7%) unvaccinated patients and 108 
(4.2%) with histories of vaccination 
before their first birthdays. 

Of the 2,595 cases, 704 (27.1%) were 
classified as preventable,? and 1,891 
(72.9%), as nonpreventable. Between 
1986 and 1987, the absolute number 
and proportion of preventable cases 
decreased for all except the over 25- 
year age group. The highest propor- 


among persons not of school age— 
87.5% of cases among adults 25-29 
years of age and 68.2% of cases among — 
children 16 months through 4 years of. 
age were preventable. Two hundred 
sixty-six (37.8%) of the total number 
of preventable cases involved children 
5-19 years of age, and 17.8% of the 
total cases in this age group were 
preventable. Cases among adequately 
vaccinated persons constituted 67.0% 
of nonpreventable cases and 48.8% of 
total cases. Of the 1,497 school-aged 
children who acquired measles, 1,119 
(74.7%) had been adequately vacci- 
nated, and 406 (27.1%) had been vac- 
cinated at 12-14 months of age. 
Reported by: Div of Immunization, Center for 
Prevention Sves, CDC. ‘ 
CDC Editorial Note: After the record 
low of 1,497 measles cases in 1983, the 
number of measles cases increased 
each year through 1986. The number 
of cases reported for the first 26 weeks 
of 1987 is less than that reported 
during the comparable period in 1986 
and reverses this trend. The incidence 
rates have decreased in all except the 
15- to 19-year age group. The increase 
in this group was attributable to sev- 
eral large outbreaks in secondary 
schools and colleges. 
The four deaths due to measles du 
ing the first half of 1987 are the fh 
reported to the Division of Immu 
zation since 1985.* All four eases eith 
initiated or were part of nosocomi 
outbreaks involving medical perso 
nel. In addition, a higher proportion 
of cases were acquired in medical set- 
tings in 1987 than in previous years.** 
The deaths, combined with the in- 
creased proportion of cases acquired 
in medical settings, highlight the role 
of these settings in the transmission 
of measles and emphasize the need for 
immunization requirements for medi- 
cal personnel at risk of exposure.” 
As in previous years, a large pro- 
portion of persons who acquired mea- 
sles had been vaccinated. In an effort 
to decrease the occurrence of these 
cases, changes in the current immu- 
nization strategy are being discussed. 
In many outbreaks, persons vacci- 
nated at 12-14 months of age have been 
demonstrated to be at slightly higher 
risk for measles than persons vacci- 
nated at 15 or more months of age. 
Therefore, the Immunization Praec- 
tices Advisory Committee (ACIP) re- 
cently recommended that revaccina- 
tion of persons previously vaccinated 
at 12-14 months of age be considered 
during outbreaks.** Most cases of 
measles among persons who received | 
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Rates per. 100,000 population are based on provisional data for both years. 
Estimated total excludes 20 reported cases for which the age group was unknown. 


1987 





“Based on REPT data for both years. 
_tPreventability was unknown for 20 cases in 1986. 


Classification 


Nonpreventable 
<16 Mos. of Age 


Born Before 1957 
Adequately Vaccinated 
Prior Physician Diagnosis 
- Non-US. Citizens 
‘i: Exemptions 





*Provisional data. 


_ vaccine at 15 months of age or older 
appear to be the result of primary 
vacche. {aitare and not-of waning im- 
munity. 

— The to major impediments to mea- 
sles eeeninatign! in the United States— 
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unvaccinated preschoolers and vaccine 
failure in the school-aged population— 
require different solutions. Health- 


care providers. should take advantage 


of every opportunity to vaccinate these 
children." Measles-containing vac- 





ple children regardless of the need for 


other vaccines. The ACIP now recom- 
mends simultaneous administration of 
MMR, DTP, and OPV at.15 months of 
age,” both routinely and for children 
behind on their immunization sched- 
ules. 

The number of vaccine failures 
among children 5-19 years of age has 
stimulated efforts to devise strategies 
to reduce the rate of primary vaccine 
failure. CDC is convening a group of 
consultants to review the current 
status of efforts to eliminate measles 
in the United States and to discuss 
potential modifications to the cur- 
rent strategies. These modifications 
include revaccination, either routinely, 
as a two-dose schedule, or selectively, 
as part of outbreak control. 
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*A provisional total of 3,588 was reported for all 
of 1987. 

**Fever 38.3 degrees C (101 degrees F) or higher, 
if measured; generalized rash lasting 3 or more 
days; and at least one of the. following: cough, 
coryza, or conjunctivitis. 

***Includes two adequately vaccinated patients 
who were born before 1957-and five who were 
less than:16 months of age. 
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As a pediatrician, I frequently am asked “When will 
here be a cure for diabetes?” Ten years ago, with the 
cess of pancreas transplants, I was predicting that in 
out ten years we would have a cure for diabetes. I am 
now more cautious in making such predictions, but I do 
remind parents and teenagers who ask this question how 
_ far we have come in the last decade. 
= Ten years ago, insulin therapy usually consisted of one 
_ shot per day of insulin (an intermediate-acting insulin with 
_ or without regular). Encouraged by what were then pro- 
vocative new data, we began recommending conversion 
rom one to two shots per day of insulin to improve blecd 
glucose control throughout a 24-hour period and to prevent 
_ progression of diabetic retinopathy. Most parents did not 
~ want to subject their children to another shot. However, 
| patients who adopted the new regimen found that it allowed 
-omore flexibility in the timing of meals, and they also 
physically felt so much better that none returned to ane 
_ shot per day. Today, we routinely prescribe two shots per 
_ day for all patients beginning to receive insulin, and 
_ sometimes three shots per day. Insulin regimens today can 
__ be as varied as the life-styles of the people who use them, 
_ including intermediate-acting, regular, and long-acting in- 
_ Sulins and, in specific instances, the subcutaneous insulin 
_ Infusion pump. All of these methods provide good blood 
_. glucose control along with more flexibility in life-styles to 
accommodate the needs of diabetic children with two 
| working parents or diabetic teenagers and college students 
with different schedules depending on the day of the week. 
The other major area that has seen great improvements 
in the last ten years has been the monitoring of blood 
lucose concentrations. The technologic advance that has 
allowed blood glucose monitoring in the home is the 
- development of a lancet that punctures the skin rather 
than slicing it. This technique has made obsolete the 
measurement of urine sugar excretion as an indicator of 
: the blood glucose level. It allows tighter and more precise 
_ blood. glucose control than monitoring urine sugar mea- 
- ‘surements. The use of home blood glucose monitoring has 
_ led to the development of strips to measure accurately the 
blood sugar level and a multitude of devices to read the 
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strips. These machines not only read the strips for blood 
glucose concentrations but also can save the readings for 
recall; when used with the proper computer program, 
these machines can deliver the blood glucose values in any 
number of combinations and permutations in numerical or 
graphic form. This is a particularly attractive option for 
teenagers, who may dutifully perform the blood glucose 
tests but “forget to write them down.” The ability to 
accurately measure and contro! blood glucose levels has 
been a significant advance in the treatment of the pregnant 
diabetic and can virtually eliminate the complications that 
affect the infant by normalizing blood glucose levels during 
pregnancy. 

Other areas of research have extended our ability to care 
for patients with the complications of diabetes. The impor- 
tance of controlling hypertension in patients with diabetes 
has been recognized in the last several vears. The potential 
importance of decreasing dietary protein intake and the 
use of angiotensin-converting enzyme inhibitors to pre- 
serve renal function in patients with early diabetic ne- 
phropathy are currently being studied. 

The advances of the past decade significantly extend our 
ability to treat and monitor the child with insulin-depen- 
dent diabetes. They improve the quality of life and provide 
physical well-being, making it possible to achieve better 
blood glucose control. They may also reduce the risk of 
long-term microvascular complications. These control and 
measurement techniques will require that probabilities 
concerning the development of complications in patients. 
with diabetes be reevaluated. Data currently available 
were generated when urine testing and one shot per day 
of insulin were the predominant forms of therapy. The 
improvements in the ability to control and monitor blood 
glucose levels do not, however, decrease the need for insulin 
injections and for frequent blood glucose monitoring. Thus, 
although a cure for every diabetic has not been achieved in 
the last ten years, there have been significant advances in 
the care of the child with diabetes. We hope that in the 
next ten years a cure or cures will become feasible. 


1. Brouhard BH: Current issues in academic pediatrics. AJDO 1986; 
140:108. 
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‘Articles 


Perspectives on the Relative Resurgence 
of Mumps in the United States 


Stephen L. Cochi, MD; Stephen R. Preblud, MD; Walter A. Orenstein, MD 


© Although the United States has en- 
joyed great success in the control of 
mumps since the licensure of live virus 
mumps vaccine in 1967, a relative resur- 
--gence of mumps during the 1986-1987 

“period has raised concerns about the 
- long-term effectiveness of mumps vac- 
- cine. We reviewed mumps surveillance 
<; data, historical Information on mumps 


- vaccine distribution and recommenda- 


me tions for its use, survey data on levels 
f mumps immunization in US children 
during the 1973-1985 period, the effect 
otf mumps immunization school laws on 
the reported incidence of mumps among 
“states with and without such laws, and 
‘studies of mumps vaccine effective- 
ness. Following licensure, a decade 
elapsed before mumps vaccine was en- 
= dorsed as a routine Immunization of 
_ childhood, while immunization survey 
-and vaccine distribution data reflected 
- only gradual acceptance of the vaccine. 
~ However, mumps incidence declined 
during this period, resulting in a rela- 









; The United States has made great 
‘strides in the control of mumps 
"since the licensure of live virus mumps 
vaccine in December 1967. Subse- 
quent administration of more than 80 
o million doses of mumps vaccine in this 
-country has had a dramatic impact on 
- the reported incidence of mumps. In 
- "1985, an all-time low of 2982 cases was 
reported, representing a 98% de- 
crease from the 152 000 cases reported 
in 1968, the year mumps became a 
nationally notifiable disease (Fig 1). 
_ Since 1986, however, we have expe- 
-rienced a relative resurgence of 
mumps in the United States. Numer- 
ous outbreaks have occurred in older 
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tively underimmunized cohort of chil- 
dren born between 1967 and 1977 who 
grew up during a period when the risk 
of exposure to mumps was rapidly de- 
Cclining. The resurgence of mumps since 
1986 has been characterized by a selec- 
tive increase in incidence and a shift in 
the age group at highest risk to middle 
and high school students in those states 
lacking comprehensive mumps immu- 
nization school laws. Postlicensure field 
evaluations of mumps vaccine effective- 
ness have not demonstrated waning 
vaccine-induced immunity. The data in- 
dicate that the relative resurgence of 
mumps in the United States is chiefly 
due to a failure to vaccinate ali suscep- 
tible persons, especially those who are 
now between 10 and 19 years old. 
Mumps immunization school laws offer 
an approach to deal with the prcblem of 
continuing susceptibility in school-age 
populations. 
(AJDC 1988;142:499-507) 


school-age children, on college cam- 
puses, and in other young adult popu- 
lations. There has been a revival of 
interest in mumps and mumps vaccine 
among those not accustomed to having 
to deal with mumps outbreaks. In 
addition, the occurrence of mumps in 
vaccinated persons has predictably 
raised concerns about the effective- 
ness of mumps vaccine in the minds of 
the lay public, the press, and tne public 
health community. 

Why is mumps on the rise again, 
like a modern-day Lazarus raised from 
the dead? Leaving aside the possible 
contribution of improved reporting of 
mumps in recent years, which is diffi- 
cult to assess in the absence of perti- 
nent information, this report will ad- 
dress other possible explanations for 
the surge in reported mumps activity. 
Fundamentally at issue is whether the 
increase in mumps is aresult of vaccine 































failures, or a failure to vaccinate sus 
ceptible persons. We are not able to. 
evaluate this issue directly because. 
vaccination status of mumps cases is 
not routinely reported. However, in- 
direct measures can shed some light. 
To begin to get some insight into which 
of the alternative hypotheses is the. 
primary explanation, it is useful to 
review the history of recommenda- 
tions for use of mumps vaccine, the- 
historical pattern of mumps vaccine 
use in the United States, and surveil- 
lance data documenting the changing 
epidemiology of mumps in the United 

States. e 


METHODS 
Recommendations for 
Mumps Vaccine Use 


We reviewed all statements issued by the 
Immunization Practices Advisory Commit- 
tee (ACIP) of the US Public Health Service 
regarding the recommended use of live 
virus mumps vaccine in age-specific and- 
risk groups. '* 


Mumps Vaccine Distribution 


Data on net distribution of doses of liye. 
virus mumps vaccine in the United States 
were reviewed for the period 1968-1986. 
These data were compared with annual ne 
distribution of live virus measles and ri 
bella vaccines. Net distribution was consid- 
ered to be equivalent to gross annual sales - 
or distribution less recorded returned 
doses. Civilian and military data were com- 
bined.® i 








US Immunization Survey 


The US Immunization Survey (USIS)- 
was conducted annually from 1965 to 1985 
by the Bureau of the Census in cooperation 
with the Centers for Disease Control 
(CDC), Atlanta. Immunization data were 
collected by the Bureau through a supple- 
mental questionnaire attached to. the. 
monthly Current Population Survey. The 
estimates were based on data obtained ina 


Mumps Resurgence—Cochietal 499 


















1968 1970 1972 1974 1976 














- subsample of households interviewed for 
“the Current Population Survey.” The USIS 
«Wasa random probability survey seeking 
information regarding the immunization 
_ status of the members of selected house- 
holds. Information on mumps immunization 
status. of persons 1 to 14 years of age was 
obtained during 1973 to 1985. Beginning in 
1979, data on persons 15 to 19 years of age 
were also. collected. From 1979 to 1985, 
approximately one third of the total sam- 
ple, designated the “record sample,” was 
based on information reported by a parent 
from a written immunization record ob- 
_tained from a private physician, a health 
“department clinic, or a military facility." 





Mumps Surveillance 


Mumps was first placed on the list of 
“nationally notifiable diseases in 1922. It 
was deleted from the list in 1950, then 
reinstated after mumps vaccine was li- 
= censed in December 1967. From 1968 to 
- 1976, the CDC received weekly reports of 
mumps cases from the health departments 
of each of 52 reporting areas (50 states, the 
District of Columbia, and New York City). 
From 1977 to 1979, 51 areas reported; in 
1980 and 1981, 50 areas reported; and since 
1982, only 48 areas have reported (Missis- 
sippi, New Mexico, Oklahoma, and Oregon 
do not report mumps cases to the CDC). 
Age data were not reported from more 
than 50% of total nationally reported cases 
until 1981. Case reports originating from 
physicians, nurses, and other health pro- 
‘fessionals are reported to local and state 
“health authorities. and then to the CDC. In 
the absence of a uniform clinical case defi- 
nition, the CDC accepts any case reported 
as mumps, with or without laboratory con- 
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Mumps Cases, by Year, United States, 1979-1987 


0 
A 
EC r oP, 88 ol 


ane 
; & 12000 
i no) 
o ® 8000 
8 50 5 
<2 & 4000 
P & 
8 
$ 30 





1978 


Year 
Fig.1.—-Reported mumps incidence, United States, 1968 to 1987 (1987 provisional data). 
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firmation. Therefore, it is possible that 
some of the cases reported are actually not 
mumps infections. Although there is no 
precise estimate of the proportion of 
mumps cases reported in the United 
States, it is likely that reported incidence 
rates substantially underestimate the ac- 
tual occurrence of cases.’ 


Mumps Immunization 
School Laws 


Reported mumps incidence among states 
with and without mumps immunization 
school laws was analyzed for 1985 and 
1986. States with school laws were further 
stratified into those that comprehensively 
include kindergarten through grade 12 (“K- 
12 law”) and those with a school entry 
(generally covering kindergarten and first 
grade) or other type of regulation that does 
not comprehensively include kindergarten 
through grade 12 (“partial law”). State 
population estimates for 1985, by age, from 
the Bureau of the Census were used to 
calculate age-specific incidence rates of 
mumps. '! 


RESULTS 
Chronology of ACIP 
Recommendations 


Although mumps vaccine was li- 
censed in December 1967, the publie 
health community considered mumps 
control of low priority. The ACIP 
stated at that time that “mumps im- 
munization should not be allowed to 
compromise the effectiveness of public 
health programs of already estab- 
lished importance” (Table 1).' Despite 
the licensure of combined measles- 





Target Groups 
(Categories Are Additive) 
Not for.routine use in 
children 

“Consider” for use in 
children approaching 
puberty, adolescents, 
adults 

“Of particular value” in 
children approaching 
puberty, adolescents, 
adults 

All children after 12 mo of 
age 

MMR is preferred for routine 
use in children 

Vaccinate susceptible 

children, adolescents, 

adults unless 

contraindicated 


*ACIP indicates immunization Practices. Advi- 
sory Committee; MMR, measles, mumps, rubella. 
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mumps-rubella (MMR) vaccine in 
1971, the ACIP reaffirmed its recom- 
mendation in 1972, largely for reasons 
of cost (the mumps component makes 
up slightly more than one half the cost 
of MMR vaccine), that mumps preven- 
tion was of lower priority than “more 
essential ongoing community health 
activities.” It was not until late in 1977 
that the ACIP first began to recom- 
mend routine use of mumps vaccine in 
children 12 months of age or older. By 
1980, MMR was recommended as the 
preferred vaccine for routine use in 
children, and a more aggressive. ap- 
proach to the vaccination of suscepti- 
ble older children and young adults 
was advocated.** The more aggressive 
approach was supported by benefit- 
cost analyses showing that $7 to $14 
were saved for every dollar spent on 
mumps control. 


Mumps Vaccine Distribution 


In keeping with the chronology of — 
recommendations for use of mumps 
vaccine, the net distribution of mumps 
vaccine was substantially. below that — 
of both measles and rubella. vaccines 
before 1981, varying between 87% and 
65% of the net doses of measles vaccine: . 
distributed (Fig 2, top). During this 
period, net annual distribution . of 
mumps vaccine. gradually increased ` 
from 1.96 million doses in 1968 to 5.21 
million doses in 1980, Since 1983, the 
annual net distribution of mumps vac- 
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: Fig 2.—Net distribution {in millions of doses) of live virus measles (straight line), mumps 
(dotted line), and rubella (dashed line) vaccines, United States, 1963 to 1986. Asterisk 
n Incieates 29.3 million net doses of rubella vaccine were distributed in 1970. 









cine has stabilized at between 5.0 mil- 
ion and.5.5 million doses (Fig 2, bot- 
tom). This amount has represented 
- between 88% and 95% of measles vac- 
__ eine doses annually distributed during 

the 1983-1986 period, and between 
` 86% and 94% of rubella vaccine doses 

annually distributed during the same 
_ period (Fig 2, top). 


Trends in Age-Specific Levels of 
_ Mumps Immunization, 1973-1985 


- While data from the USIS may not 
be accurate enough to determine pre- 
-eisely the actual immunization levels, 
_ the comparability of the survey from 

«year to year makes the data useful to 
_ assess temporal trends (Fig 3). Mumps 
vaccine coverage did not reach levels 
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above 50% in any age group until 1976 
(5- to 9-year-olds), and in persons 15 
to 19 years of age until 1983. The 
prevalence of mumps vaccination 
among school-age children has lagged 
the most in high school students, fol- 
lowed by middle school and ele- 
mentary school students. There is 
evidence that the gap in mumps im- 
munization levels observed between 
elementary and middle school stu- 
dents has gradually closed, presuma- 
bly due to the movement toward rou- 
tine use of MMR in preschool children 
beginning in the mid-1970s (Fig 3). 
The current population of 15- to 
19-year-olds was too old, however, to 
have benefited substantially from this 
change in policy and practice. These 



































historical patterns of mumps vaccine 
use have resulted in the accumulation 
of a pool of susceptible persons among 
older school-age children and young 
adults. 

Additional data from the USIS akiw 
that the school-age population of 5- to. 
19-year-olds has had historically lower 
mumps immunization levels compared 
with measles and rubella vaccines. 
This gap has gradually been closing 
with routine use of MMR vaccine in 
the cohort of preschool children in 
recent years. 


Mumps Surveillance 


Although the reported occurrence . 
of mumps has declined by at least 90% 
in all age groups since licensure of the 
vaccine, until recently mumps has 
remained a disease of young school- 
age children, with the highest re- 
ported risk of disease occurring in 
children 5 to 9 years of age (Fig 4). 
This pattern was similar to that ob- 
served during the prevaccine era, 107 
Although the proportion of remaining. 
mumps cases occurring in persons 1 
years of age or older steadily increase 
to slightly more than 50% of reporte 
cases during the 1981-1985 period, 
magnitude of disease in this popul 
tion markedly decreased between 
1967 and 1985." 

In 1986, the United States began to 
experience a relative resurgence of 
mumps (Fig 1). A total of 7790 mum 
cases was reported, more than 2.6 
times the number of cases reported i 
1985. Two states, Ilinois and Tennes- 
see, alone accounted for more than one 
half of all reported cases. Further- 
more, more than 12200 mumps cases. 
were provisionally reported in 1987. 

The relative increase in reported 
mumps in 1986 compared with the 
previous two years disproportionatel 
affected infants too young to be va 
cinated and persons 10 to 19 years o 
age (Table 2). These age groups expe- 
rienced 3.5-fold to 4.4-fold increases 
in the reported incidence of mumps in 
1986 compared with 1984. The attack 
rates in 10- to 14-year-olds exceeded: 
the attack rate in 5- to 9-year-olds, 
and the attack rate in 15- to 19-y 
olds nearly equaled that in 5- to 9- 
year-olds. Such a shift in risk from 
to 9-year-olds to older persons has 
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Fig 3.—Estimated mumps vaccine coverage by age group, US Immunization Survey, 1973 to 1985, total sample. 


been observed only once before during 
the mumps vaccine era, in 1982, and 
_ the shift in that year was substantially 
_ less pronounced.” 

_ . The shift in age-specific attack rates 
of mumps has also begun to extend 
-into the college-age population. Three 
states reported outbreaks of mumps 
_ with a total of 480 cases in colleges 
_ and universities during the 1986-1987 
academic. year." An unprecedented 
_ outbreak in excess of 100 cases among 
_ young adults has been reported in a 
: workplace setting in Chicago during 
the fall of 1987 (Karen Kaplan, MD, 
_ CDC, written communication, Nov 18, 


a Effect of Mumps Immunization 
a School Laws 





























& A major contributing factor to the 
changing age pattern of mumps in the 
United States has been the institution 
of mumps immunization school laws. 
_ School laws passed during the latter 
part of the 1970s and during the 1980s 
have resulted in focal changes in the 
_ epidemiology of mumps that vary from 
state to state. When the ACIP first 
recommended mumps vaccine rou- 
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tinely for all children in 1977, five 
states had mumps immunization 
school laws. That number had in- 
creased to 22 states by 1980, and to 31 
states (including one state that cur- 
rently does not report mumps nation- 
ally) by 1983. By 1986, 15 of the 46 
states that report mumps nationally 
still did not require proof of mumps 
immunity for school entry. Of the 31 
states that did require mumps immu- 
nization, 11 had laws that affected only 
first entry to school (generally kinder- 
garten or first grade), six had laws 
that affected children beyond first 
grade but did not comprehensively 
include kindergarten through grade 
12, and 14 states required proof of 
mumps immunity for all students in 
kindergarten through grade 12. 

In 1985, the incidence rate of mumps 
in states with no law was twice that of 
states with a comprehensive K-12 
school law (Fig 5). In 1986, the rate 
was 12-fold higher in states without a 
law, and 2.6-fold higher if Illinois and 
Tennessee are excluded from the anal- 
ysis because of their unusually high 
incidence of mumps. Of note, the re- 
ported mumps incidence rate during 


1985 and 1986 in states with only a 
partial law (ie, a school entry law or 
other law not comprehensively includ- 
ing kindergarten through grade 12) 
was no different than that in states 
with no school law, if Ilinois and- Ten- 
nessee are again excluded. This may 
be due to the fact that, in recent years, 
most preschool US children have rou- 
tinely been getting mumps protection 
as part of MMR vaccine, regardless 
of whether a school law was or was 
not in effect, and such children now 
make up most of the current highly 
immune cohort of elementary school 
students. 

The shift in the age group at highest 
risk during 1986 was. not a uniform 
observation across all states, and was — 
affected by state immunization regu- 
lations (Fig 6). States with K-12 laws 


did not experience a change in the — 


pattern of age-specific attack rates — 
and continued to have the usual peak : 
attack rates in 5- to 9-year-olds, al- 
though these rates were substantially 
lower than in states without compre-" 
hensive laws. The states with peak 
mumps attack rates in 10- to 19-year- 
olds were those that either lacked 
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Fig 4.—Average annual mumps incidence rates by age group, United States, 1967 to 1985. Asterisk indicates 
California, Massachusetts, New York City only. Age-specific data were not available for US totals until 1977. 


| mumps immunization school laws or 
-states that did not have comprehensive 
K-12 laws. Since there is no reason to 
believe that mumps vaccine failure or 
waning vaccine-induced immunity 
should be.a problem confined only to 
states without K-12 laws, a more likely 
explanation for both the increase in 
| mumps cases and the change in pat- 
‘tern of age-specific incidence would be 
‘a failure to vaccinate all persons at 
disk in those states lacking compre- 
hensive mumps immunization school 
= Jaws. Furthermore, attack rates of 
mumps were markedly elevated in in- 
fants, preschool children, and young 
school-age children in states lacking 
mumps immunization school laws as 
“-gompared with states with such laws 
- (Fig 6), suggesting widespread trans- 
mission of mumps to remaining sus- 
ceptible persons in all age groups in 
states without mumps laws. 


COMMENT 


; Although the United States has en- 
=joyed great success in the control of 
mumps since the licensure of live virus 
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Age Group, y 


mumps vaccine in 1967, the relative 
resurgence of mumps during the 1986- 
1987 period has been a cause of con- 
cern. Several lines of evidence suggest 
that the increase in reported mumps 
cases is primarily the result of a failure 
to vaccinate susceptible persons and 
not the result of vaccine failures. Na- 
tional immunization policy historically 
was slow to endorse mumps vaccine as 
a routine immunization of childhood. 
Thus, a decade elapsed between licen- 
sure of the vaccine in 19€7 and the 
recommendation at the end of 1977 
that it be given routinely to all chil- 
dren, The sluggish pattern of mumps 
vaccine distribution during this dec- 
ade is further evidence that the vac- 
cine only gradually came into wide- 
spread use. During the decade 
following the licensure of mumps vac- 
cine, however, the incidence of re- 
ported mumps cases decined mark- 
edly. Presumably, this was a result of 
the incremental uptake of sufficient 
mumps vaccine in the US population 
to interrupt substantially the trans- 
mission of mumps virus. Data from 
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secondary attack rate studies and 
mathematical models show that. clini. 
cal mumps is substantially less com 
municable than measles, leading to 
reductions in transmission of mump 
at immunization levels that would have 
only minimal impact on measles trans. 
mission.2 Consequently, a cohort o 
children born between about 1967 and. 
1977 (ie, persons between 10 and 20. 
years of age in 1987) grew up during a. 

period when the chance of exposure to _ 
wild mumps virus as a preschool or 
young school-age child was markedly 
declining while the opportunity to re- 
ceive mumps vaccine was uncerta’ 
To a lesser extent, those born durin 
the decade preceding licensure of th 
vaccine (ie, persons between 20 and 
29 years of age in 1987) had som 
diminished exposure to wild mumps 
virus during their childhood, com. 
pared with those born prior to 195% 
(ie, persons 230 years of age in.1987) 
The latter group reached adoleseenc 
before availability and use of mum 
vaccine began to alter the epidemiol 
ogy of mumps by interrupting trans 
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knowledge, there are, unfortunately, 
no mumps serologic studies conducted 
since the 1970-1973 period to address 
this issue.” Such studies would pro- 
vide an estimate of the actual sus- 
ceptibility burden and enhance our 
current understanding of the epide- 
miology of mumps. 

At the same time, the movement 
toward routine use of mumps vaccine 
in children born since 1977 was grad- 
ual. Although increasing use of com- 
bined MMR vaccine and the enactment 
of mumps immunization school laws 
by 26 states between 1977 and 1986 
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Po 37 (1.4) 12 29(11) 09 14220 42 36 
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. known age PEE): eri ZS7IBER osi, 7146 7) led to higher levels of mumps immu- 
a a E a A a SEAS nization in US children, the timing of 
Total No. of Cases these events varied among the 50 state 

“Reported $021 (100.0) 1.3 2982 (100.0) 1.2 7790 (100.0) 3.2 25 immunization projects and multitudi- 







‘Cases per 100000 population (projected census data) extrapolated from the age distribution of nous private providers of vaccine. The 
datients with known age to total cases. Not adjusted for states not reporting mumps (Mississippi, New gradual implementation of these 


Mexico, Oklahoma, Oregon). changes likely resulted in isolated 

pockets of susceptible unvaccinated 
| children now 5 to 9 years of age. 

Although available information sug- 

gests that failure to vaccinate is the 


major cause of the current national 
epidemic of mumps, the possibility 
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PTA a that mumps vaccine failures may have 
Partial* Law x 

A also contributed needs further evalu- 

E kpt | ation. Questions exist concerning the 
cee duration of mumps vaccine—induced 


immunity and efficacy under condi- 
tions of day-to-day use. Controlled, 
randomized clinical trials prior to vac- 
cine licensure demonstrated 95%. to 
96% efficacy (Table 3).%2! However, 
the longest period of follow-up in these 
studies was only 20 months. Serologic 
studies have shown that both neutral- 
izing antibody and protection against 
clinical mumps have persisted for at 


least 12 years after vaccination.” 
-——~ ——— H 1986 — k aks 
1993 sog These data suggest that immunity is 


_ Fig 5.—-Reported mumps incidence among states with and without mumps immunization i 

shaol Pid United States, 1985 to 1986. Asterisk indicates affecting eames school children see esl ay pares Tenri aecine 

not comprehensively including kindergarten through grade 12 (K-12); Nt, number of : i ; 
es (District of Columbia is included with K-12) (mumps is not notifiable in four states); effectiveness during mumps out- — 
tion mark, excludes Tennessee and Illinois. breaks have generated somewhat ` 
Bees lower estimates for vaccine efficacy 
nission of the virus within the United the greater mobility of older children that range from 75% to 91%." These 
tates. and teenagers increases the potential studies are still consistent with the 
In short, the gradual uptake of for contact among susceptible per- clinical trial results if one looks at the 
iumps vaccine during the decade fol- sons, this has led to mumps outbreaks upper bounds in the confidence inter- 
owing its licensure resulted in a rela- | when disease is introduced in these vals of the point estimates. However, 
tively underimmunized cohort of chil- populations. There is reason to be- the lower-than-expected: point- esti- 
dren now 10 to 19 years of age who lieve, then, that a bulge in susceptibil- | mates of mumps vaccine effectiveness 
ere born between 1967 and 1977, a ity exists within this age group that raise some concern about the level of 
period when the risk of exposure to did not exist in the same age group long-term clinical protection conferred 
mumps was rapidly declining. Because during the prevaceine era. To our by the vaccine. On the other hand, 














(504 AJDC—Vol 142, May 1988 Mumps Resurgence—Cochi et al- 









o through grade 12 (K-12). 





Vaccine 
Efficacy, 
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Philadelphia 1965-1967 95 (88-98) 









1966-1967 96 (88-98) 





-NewYork 1973 79 (53-91) 








1977 75 (49-87) 

1981 81 (71-88) 

yi . 1982 85 (39-94) 
New Jersey 1983 1 (77-93) 






“Tennessee. 1986 78 (65-86) 
*Cl indicates confidence interval. 











“none of these studies has suggested 
-that waning vaccine-induced immu- 
nity was a factor leading to the out- 
break. 
_ Although low calculated vaccine ef- 
 fieacy may be the result of true low 
efficacy, the methodology used in post- 
‘licensure. field evaluations of vaccine 
_ effectiveness has limited our ability to 
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Fig 6.—Reported age-specific mumps incidence among states with and without mumps immunization school laws, 
United States, 1986. Asterisk indicates affecting some school children but not comprehensively including kindergarten 
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Fig 7.——Relationship between percentage of cases vaccinated (PCV) and percentage of 
population vaccinated (PPV) for seven different percentage values of vaccine efficacy (VE) _ 
(from Orenstein et al”). 
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‘draw firm conclusions: about the rea- 
_ sons for the somewhat lower estimates 
for vaccine efficacy compared with the 
clinical trials, Kim-Farley et al” dem- 
-onstrated that errors in methodology 
such as an inaccurate case definition, 
incomplete surveillance with limited 
ase ascertainment, and inaccurate 
determinations of vaccination status 
were all factors that potentially con- 
tributed to falsely low estimates of 
‘vaceine efficacy in observational stud- 
ies. Since acute parotid swelling can 
occur from a variety of causes, ideally 
‘serologic. or viral isolation studies 
_. should be undertaken in such investi- 
_ gations to ensure the accuracy of the 
_ case definition.” The type of sero- 
logic testing performed is critical since 
~ complement fixation or standard hem- 
agglutination inhibition (HI) may 
not be reliable compared with enzyme- 
_. linked immunosorbent assay, neutral- 
-~ ization antibody, or “sensitive” HI 
_ tests. The complement fixation and HI 
tests are less. sensitive and are less spe- 
-ceifiec due to cross-reacting antibodies 
¿octo other paramyxoviruses.+ A 
further limitation has been that the 
more reliable antibody tests have not 
been widely available. The occurrence 
of serologically confirmed mumps 
cases in vaccinated persons is also 
- predictable, as with any vaccine of less 
‘than 100% efficacy. This problem be- 
comes more prominent as vaccine cov- 
“erage increases. Although the overall 
rate of susceptibility decreases, there 
will be an increasing proportion of 
remaining susceptible persons and 
hence cases occurring in vaccinated 
persons even when the vaccine efficacy 
is high“ (Fig 7). Incomplete case as- 
-~ ¢ertainment with selectively better 
identification of vaccinated compared 
-with unvaccinated cases may result in 
“vaccine efficacy estimates that are 
biased downward. Prior mumps dis- 
ease and subclinical infection occur- 
ring before the outbreak or a lack of 
- comparable levels of exposure of vac- 
~einees and nonvaccinees to mumps 
-virus during the outbreak can poten- 
tially confound the analyses. Finally, 
me inaccuracies in determining mumps 
immunization status from parent his- 
tories or school records may result in 
misleadingly low estimates of effi- 
ae cacy. 22m 
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The effectiveness of mumps immu- 
nization school laws in decreasing 
mumps incidence has been consis- 
tently demonstrated.®™4#5 Future 
policy emphasis should include enforce- 
ing existing laws requiring vaccination 
against mumps, extending present 
laws to comprehensive kindergarten 
through grade 12 coverage, and con- 
sidering the introduction of laws re- 
quiring vaccination for all students in 
kindergarten through grade 12 in 
states without an existing law. The 
occurrence of a cluster of outbreaks of 
mumps illness on university campuses 
during the 1986-1987 period under- 
scores the need for preadmission im- 
munization requirements that include 
mumps vaccine.’* The recommenda- 
tion of the American College Health 
Association that all college health pro- 
grams require documentation of pre- 
vious mumps disease or vaccination 
for entering students should be fol- 
lowed. 

The data presented indicate that the 
relative resurgence of mumps in the 
United States appears to be chiefly 
due to a failure to vaccinate all suscep- 
tible persons, especially those who are 
now between 10 and 19 years old, and, 
to a lesser extent, those now of college 
age. Seroepidemiologic data to either 
confirm or disprove this supposition 
are needed. The lack of evidence of 
waning vaccine-induced immunity 
from mumps vaccine is reassuring, but 
additional carefully conducted epide- 
miologic studies to evaluate mumps 
vaccine effectiveness will be needed 
to monitor this situation. Mumps im- 
munization school laws that are en- 
forced have been clearly shown to be 
an effective means of mumps preven- 
tion and offer an approach to deal with 
the problem of continuing susceptibil- 
ity in school-age populations. 

We are now experiencing the move- 
ment of mumps outbreaks through 
older age groups than we have been 
accustomed to observing in the past. 
We have outlined the reasons why we 
think this phenomenon is taking place. 
The stage is set for considering efforts 
to ensure that older school-age chil- 
dren and those entering college have 
been vaccinated against mumps if such 
outbreaks are to be prevented in the 
future. 


Dick Bruce, Division of Immunization, CDC, 
provided the information on state immunization 
requirements, and Don Eddins, Division of Im- 
munization, CDC, provided data from Biologics 
Surveillance and the USIS. 

Figure 7 is reproduced with permission from 
the Bulletin of the World Health Organization 
(1985;63:1055-1068). 
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“Complications included CNS lymphoma, cerebrovascular [not cardiovascular] accident, 
and CNS infection caused by conventional and opportunistic pathogens.” The sentence 
in the same paragraph beginning at the bottom of page 33 and continuing on page 34 
should have read as follows: “Not surprisingly, a rapidly progressive encephalopathy 
heralded by mental status changes and seizures occurred in children with lymphoma 
and cerebrovascular [not cardiovascular] accident.” 





\JDC—Vol 142, May 1988 


mumps, in Rose NR, Friedman H, Fahey JL 
(eds): Manual of Clinical Laboratory Immunol- 
ogy, ed 3. Washington, DC, American Society for 
Microbiology, 1986, pp 532-535. 

33. Biedel CW: Recurrent mumps parotitis 
following natural infection and immunization. 
AJDC 1978;132:678-680. 

34. Cooney MK, Fox JP, Hall CE: The Seattle 
virus watch: VI. Observation of infections with 
and illness due to parainfluenza, mumps and 
respiratory syncytial viruses and Mycoplasma 
pneumoniae. Am J Epidemiol 1975;101:532-551. 

35. Brunell PA, Brickman A, Steinberg S, et 
al: Parotitis in children who had previously re- 
ceived mumps vaccine. Pediatrics 1972;50:441- 
444, 

36. Buckley JM, Poche P, McIntosh K: Paroti- 
tis and parainfluenza-3 virus. AJDC 1972; 
124:789. 

37. Zollar LM, Mufson MA: Acute parotitis 
associated with parainfluenza-3 virus infection. 
AJDC 1970;119:147-148. 

38. Howlett JG, Somlo F, Katz F: A new 
syndrome of parotitis with herpangina caused by 
eoxsackie virus. Can Med Assoc J 1957;77:5-7. 

39. Redmond SR, Spitz S, Vaughn B: Mumps, 
bumps, and vaccination policy. Lancet 1983; 
2:1311-1312. 

40. Leinikki PO, Shekarchi I, Tzan N, et al: 
Evaluation of enzyme-linked immunosorbent as- 
say (ELISA) for mumps virus antibodies. Proc 
Soc Exp Biol Med 1979;160:363-367. 

41. Engel S, Goldstein V, Sarov I: Enzyme- 
linked immunosorbent assay for detection of an- 
tibodies to mumps virus. Isr J Med Sci 
1980;16:461-464. 


CORRECTION 


Incorrect Terminology.—JIn the article entitled “Pediatric Acquired Immunodefi- 
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_ © Bone marrow examination is widely 
accepted among pediatric hematolo- 
ists as a mandatory investigation in 
childhood idiopathic thrombocytopenic 
purpura (ITP). The aim of this procedure 
_ Is to confirm the presence of megakar- 
yocytes and to exclude other conditions, 
such as leukemia and aplastic anemia. 
To assess the need for bone marrow 
examination, we reviewed the charts of 
127 children with presumed ITP and 
found that bone marrow examination led 
to a different diagnosis in five (3.9%) of 
them. All five patients had presented 
with clinical and/or laboratory features 
atypical of acute ITP; none had leuke- 
mia. The initial clinical and laboratory 
findings of 50 patients with aplastic ane- 
mia also were reviewed; all had features 
_ atypical of acute ITP. Proper history and 
_ physical examination as well as a com- 
plete blood cell count are reliable means 
of recognizing patients with typical vs 
atypical features of ITP. Bone marrow 
aspiration could be limited safely to 
those patients with atypical features of 
TP or to patients being treated with 
corticosteroids. 
(AJDC 1988;142:508-511) 


Acute idiopathic thrombocytopenic 

"= purpura (ITP) is one of the most 
- common hematologic disorders among 
- pediatric patients. It usually occurs in 
healthy 2- to 10-year-old children of 
either sex’? and frequently follows a 
viral infection. The onset of the dis- 
ease is abrupt and usually consists of 
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petechiae, bruises, and, less fre- 
quently, epistaxis. There is almost 
invariably no history of symptoms or 
igns such as weight loss, fatigue, 
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Is Bone Marrow Examination Justified in 
Idiopathic Thrombocytopenic Purpura? 


Daniel S. Halperin, MD, John J. Doyle, MD, FRCP(C) 


pallor, decreased appetite, or recur- 
rent fever. Physical examination most 
often reveals mucocutaneous pete- 
chiae and bruises, but lymph nodes, 
liver, and spleen are not enlarged (the 
tip of the spleen may occasionally be 
palpable), and the patient appears to 
be in good general condition. In addi- 
tion, the complete blood cell count is 
normal, except for the thrombocyto- 
penia, the severity of which is varia- 
ble.24 

Based on these clinical and basic 
laboratory features, and provided no 
unusual characteristics confuse this 
picture, ITP should be readily diag- 
nosed in most instances, without the 
need for more invasive diagnostic pro- 
cedures. 

In practice, however, and probably 
more so in teaching institutions, it has 
been a strong tradition to confirm the 
clinical diagnosis by examination of 
the bone marrow. This, characteristi- 
cally, shows normal cellularity, with a 
normal to an increased number of 
megakaryocytes and normal matura- 
tion of erythroid and myeloid lineages. 
These features allow the exclusion of 
other causes of thrombocytopenia, 
such as leukemia, aplastic anemia, or 
congenital amegakaryocytic throm- 
bocytopenia. 

Despite this tradition and the fact 
that most authoritative pediatric and 
hematology textbooks present bone 
marrow examination as a mandatory 
step in the workup of ITP some 
authors have recently questioned the 
justification for this procedure.'** We 
present further data to support a non- 
invasive approach to managing these 
patients. 


METHODS 


All bone marrow examination requisi- 
tions that were sent to the Hematology 


Laboratory of The Hospital for Sick Chil- 
dren (HSC), Torento, from Jan 1, 1984, 
until May 15, 1987, were reviewed to deter- 
mine which were motivated by the suspi- 
cion of ITP. Most requisitions were labeled 
as follows: “? ITP,” “thrombocytopenia,” 
“acute onset of petechiae and bruises,” or 
“low platelets; rule out leukemia.” A few 
did not mention any provisional diagnosis, 
but review of the corresponding charts 
ascertained that the bone marrow aspirate 
was requested to confirm the diagnosis of 
acute ITP. 

The number of cases where acute ITP 
was confirmed was:compared with the num- 
ber of other diagnoses found on bone mar- 
row examination. We further reviewed the 
chart of each patient for which discordance 
was found between the presumptive clinical 
diagnosis and the actual hematopathologic 
diagnosis. This review was done to verify 
whether the clinical presentation of these 
patients was typical of acute ITP or, con- 
versely, whether clinical clues alone (such 
as age, history, physical assessment,. or 
initial blood cell count) might have been 
indicative of another cause of the throm- 
bocytopenia. 

All cases of acquired or constitutional 
aplastic anemia diagnosed at this institu- 
tion over a ten-year period (1978 to 1987) 
were also reviewed. Salient clinical features 
and the initial blood cell counts were re- 
corded. By definition, the blood cell count 
was considered abnormal (and tentatively 
incompatible with ITP) if, in addition to 
the thrombocytopenia, the hemoglobin 
value was less than 100 g/L (<10 g/dL), the 
total white blood cell count was less. than 
5 x 10%L (<5 x 108/mm!), the absolute neu- 
trophil count was less. than 1.5 10%/L 
(<1500/mm®), or the mean corpuscular vol- 
ume was greater than 94 fL after the age 
of 3 months. 


RESULTS 


A total of 2062 bone marrow speci- 
mens were examined over the study 
period, an average of approximately 
600 per year. Among those, 182 (6.4%) 
were aspirated from 127 patients to 
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Table 1.—Bone Marrow Aspirations Performed at The Hospital for Sick Children, 
Toronto (1984 to 1987), to Confirm ITP* 


No. of Bone Marrow Aspirations 


ITP Confirmed 





*ITP indicates idiopathic thrombocytopenic purpura. 


tJan 1 to May 15. 


Inadequate Sample Other Diagnosis 


Table 2.—Summary of Findings in Patients Whose Bone Marrow Examinations 
Initially Failed to Confirm ITP* 


Diagnosis Based on 


Acute ITP, Typical 


First (Second) [Third] 
Patient No. on Clinical Grounds Bone Marrow Examination 


Inadequate specimen (ITP, 


Final Diagnosis 
Wiskott-Aldrich syndrome 


eosinophilia) 


ITP, dyserythropoiesis 


Chronic ITP, 
dyserythropoiesis 


Possible aplastic anemia ITP 
(Biopsy-determined ITP) 


Inadequate specimen 
(amegakaryocytosis) 


Inadequate specimen 
(amegakaryocytosis) 
Inadequate specimen 


Transient thrombocytopenia 
associated with trisomy 
21 

Amegakaryocytosis, 
possible aplastic anemia 


Chronic ITP 


(inadequate specimen) 
[ITP] 


Amegakaryocytosis 
*ITP indicates idiopathic thrombocytopenic purpura. 


confirm a provisional diagnosis of ITP. 
As shown in Table 1, 122 (92.4%) of 
these clearly confirmed this diagnosis, 
whereas ten samples (actually corre- 
sponding to seven patients) failed to 
do so. 

Five of these ten bone marrow sam- 
ples were judged as inadequate for 
diagnosis because of the absence of 
fragments or the presence of clots or 
crush artifacts. In each of these cases, 
a bone marrow aspiration was re- 
peated to obtain a specimen suitable 
for examination. In two cases (patients 
1 and 6), the repeated bone marrow 
examination findings were felt to be 
consistent with ITP, although in pa- 
tient 1, Wiskott-Aldrich syndrome 
was eventually diagnosed. Table 2 
summarizes the diagnoses of these 
seven patients. As is illustrated by the 
following short case reports, it is note- 
worthy that only one child (patient 3) 
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had a clinical presentation typical of 
acute ITP; indeed, after some doubts 
raised by his first bone marrow ex- 
amination, this diagnosis was con- 
firmed by a repeated bone marrow 
aspiration. All other patients pre- 
sented with characteristics unusual 
enough to elicit consideration of alter- 
native diagnoses. 

Between July 1, 1978, and June 30, 
1987, 50 cases of acquired or consti- 
tutional aplastic anemia were diag- 
nosed at HSC. Thirty-four patients 
had idiopathic aplastic anemia, 11 had 
Fanconi’s syndrome, and five had 
other forms of marrow failure. 

As shown in Table 3, none of these 
children ` presented with isolated 
thrombocytopenia. Although five pa- 
tients were referred with a presump- 
tive diagnosis of ITP, all of them had 
easily recognizable abnormalities that 
should have raised the possibility of 





Table 3.—Initial Laboratory and 
Clinical Features of Patients With 
Aplastic Anemia (N = 50) 


Unusual age for childhood ITP 
(<1 year or >10 years) 
Total white blood cell count 
<5 x 109/L (<5 x 103/mm?) 
Absolute neutrophil count 
<1.5 x 109/L (<1500/mmé) 
Hemoglobin level <100 g/L 
(<10 mg/dL) 
Mean corpuscular volume 
>94 fL 
Abnormal physical findings* 
Patients presenting with 
No abnormalities 
One abnormality 
Two abnormalities 
Three abnormalities 
Four or more abnormalities 
Patients presenting with one 
or more abnormalities of 
complete blood cell count 
(in addition to 
thrombocytopenia) 49 (98) 
*For example, dysmorphic features, growth retar- 


dation, cutaneous and skeletal abnormalities, and 
microcephaly. 


15 (30) 
36 (72) 
39 (78) 
31 (62) 


28 (56) 
12 (24) 


another diagnosis: two had obvious 
physical anomalies characteristic of 
Fanconi’s syndrome, were anemic and 
neutropenic, and had a markedly in- 
creased MCV; the other three were all 
neutropenic at presentation, and two 
of them also had a low total white 
blood cell count in addition to their 
thrombocytopenia. Ironically, one of 
these patients had an initial diagnosis 
of ITP based on the bone marrow 
examination. She was found to have a 
profoundly hypocellular marrow on 
subsequent aspiration. Only one pa- 
tient had no hematologic abnormali- 
ties other than thrombocytopenia. 
This patient’s condition, however, 
could not be mistaken for a typical 
case of ITP since he was 4% months 
old at time of diagnosis and exhibited 
several physical features of Fanconi’s 
syndrome. His platelet count was 
118x10%L (118x10%/mm!), rather 
than the more common profound 
thrombocytopenia of ITP. 


PATIENT REPORTS 


Patient 1.—A 9-month-old male infant 
presented with a four-month history of 
bruising. Results of a bone marrow aspi- 
ration done at the referring hospital were 
consistent with ITP, although there was a 
marked eosinophilic granulocytosis. The 
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-> infant also had a history of eczema and 
. Yeeurrent episodes of diarrhea. On admis- 
< sion at HSC, the platelet. count was 
170K 107L (17 10%/mm'). A repeated 

“bone marrow sample was inadequate for 
diagnosis. A third aspirate showed a normal 
= number of megakaryocytes and marked 
. > eosinophilia. Results of a further immuno- 
logic workup were consistent with the di- 
agnosis of Wiskott-Aldrich syndrome. 

Patient 2.—An 8-year-old boy was re- 
ferred to HSC for investigation of recur- 
rent ITP. A first episode had occurred at 
5 years of age, at which time a good 
response to prednisone had been noted. On 
this occasion, the patient was found to be 

steroid dependent. Bone marrow exami- 
- nation showed many megakaryocytes, but 
>. dyserythropoietic changes were noted, the 
origin of which has not been elucidated. 
Parent 3.—A 10-year-old boy pre- 
|. sented with a history typical of acute ITP. 
_. Blood cell counts were normal, except for 
the platelet count, which was 9.0 x 10%/L 
(9x 107mm"). The bone marrow was consid- 
ered hypocellular, with a decreased number 
of megakaryocytes. A bone marrow biopsy 
< owas performed a few days later, which 
_ showed only mild hypocellularity and nor- 
mal maturation of all three cell lines. A 
good response to short-term steroid treat- 
ment was observed, and the patient has 
-< remained well since. 
_.- Patient 4,—Thrombocytopenia was di- 

: agnosed in a 2-day-old male infant affected 
with trisomy 21. At birth, the infant had 
respiratory. distress due to a “wet lung” 
syndrome, and required ventilation for a 
~ few hours. His mother’s platelet count 
_ was normal, whereas his ranged from 

11.0 x 10°7/L to 14.0 x 10/L (11 x 10%/mm? to 
14x 10*/mm*) before transfusion of a unit 
of random donor platelets, to which he 
responded: well, The first bone marrow 
-aspiration yielded an inadequate specimen. 
A repeated aspirate was obtained, which 
-showed a decreased number of megakary- 
- ocytes, Subsequent platelet counts normal- 
|.) ized within ten days and since have re- 
mained in the normal range.: 

Patient 5.—A 1-year-old female infant 
presented with a three-month history of 
petechiae and bruises, She had no congen- 
ital abnormalities. Her hemoglobin level 
‘was normal, but she had combined throm- 
bocytopenia, with a platelet count of 
25 x 10/L (25 x 10°/mm!), and neutropenia, 
- with a neutrophil count of 1.0 x 10%/L 
(1x 10°/mm®). The first bone marrow aspi- 
crate was inadequate for diagnosis, while 
“othe second revealed moderate hypocellular- 
| ity and a markedly decreased number of 

“megakaryocytes. Chromosomal studies 

yielded ‘normal results. She failed to re- 
spond to steroid therapy and a year later 
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showed a progressive decrease in hemoglo- 
bin value. No suitable donor has been 
identified for bone marrow transplant. 
Patient 6.—-A female infant was admit- 
ted at 1 year of age with acute onset. of 
petechiae. The initial blood cell .count 
showed a platelet count of 9.0% 10%/L 
(9 x 10?/mm*), a hemoglobin level of 94 g/L 
(9.4 g/dL), and a normal white blood cell 
count. The bone marrow examined at the 
referring hospital was described as “hyper- 
proliferative.” The patient did not respond 
to steroid therapy and was transferred to 
HSC because of a sudden fall in hemoglobin 
level. Physical examination revealed en- 
larged liver and spleen (3 and 2 cm, respec- 
tively, below the costal margin). Antinu- 
clear factor was not detectable, but the 
direct antiglobulin test result was positive 
with fraction C3d of complement detecta- 
ble on the red blood cells. Chromosomal 
studies also showed an unexplained high 
frequency of breakages. The first two bone 
marrow samples were inadequate for ex- 
amination; the third showed a normal 
number of megakaryocytes, consistent 
with ITP. She subsequently had a slow, 
transient response to prednisone therapy 
but later suffered a relapse and eventually 
underwent splenectomy at 18 months of 


age. 
Patient 7.—An 18-year-old man with 
Klinefelter’s syndrome, tetralogy of 


Fallot, mental retardation, scoliosis, and 
paraplegia (secondary to a cardiac arrest) 
was found via a routine blood cell count to 
be mildly thrombocytopenic, with a plate- 
let count of 92.0x10%/L (92x 10%mm®). 
This, in retrospect, had already been no- 
ticed over the past eight years, with plate- 
let counts ranging from 90.0 10%L to 
140.0x107L (90x 10%/mm? te 140 x 10%/ 
mm). The bone marrow showed normal cel- 
lularity, with megakaryocytic hypoplasia. 


COMMENT 


In an editorial comment, Lilley- 
man” pointed out that the diagnosis 
of ITP “is essentially made by exclu- 
sion, and to avoid delayed or inappro- 
priate treatment the more sinister 
conditions such as leukemia, marrow 
hypoplasia, and consumption coagu- 
lopathy should be dismissed at the 
outset. To this end a bone marrow 
aspirate, preferably with a trephine 
biopsy, and a disseminated intravas- 
cular coagulation screen are minimal 
initial investigations together with 
careful examination of the peripheral 
blood.” 

This position seems to be shared by 
most pediatric hematologists in North 


America, as suggested by a survey 
conducted among 322 specialists. Ac- 
cording to this survey, 74% of these 
physicians would routinely perform a 
bone marrow aspiration in a child pre- 
senting with typical features of acute 
ITP. The major reasons for perform- 
ing the bone marrow aspiration in- 
cluded the following: to rule out leu- 
kemia (78%), to rule out aplastic 
anemia (51%), to alleviate parental 
anxiety (46%), and to respond to the 
referring physicians expectations 
(20%). 

Anxiety over missing a diagnosis of 
acute leukemia or aplastic anemia ob- 
viously appears to be the most pow- 
erful motivation to perform a bone 
marrow aspiration in children with 
presumed acute ITP; but is this anxi- 
ety really justified? In the estimated 
4200 years of experience accumulated 
by this group of physicians, only five 
patients were found to have leukemia 
and only 11 were found to have aplastic 
anemia instead of the clinically pre- 
sumed ITP. Moreover, as no data were 
given regarding the particular fea- 
tures of these misdiagnosed patients, 
one cannot exclude the possibility that 
some, if not most, of them had clinical 
characteristics suggestive of their 
true diagnosis. This hypothesis is 
strengthened by McIntosh’s* observa- 
tion that isolated thrombocytopenia is 
not a presenting feature of acute leu- 
kemia; of 218 children with leukemia, 
22 had no peripheral blast cells on 
their initial blood film; of these, only 
seven had platelet counts below 
50.0x10%L (50x 10%mm*), and of 
these seven, only one had a normal 
neutrophil count. However, the latter 
patient had a hemoglobin level of 
50 g/L (5.0 mg/dL) and hepatospleno- 
megaly. 

Similarly, our review of 50 cases of 
aplastic anemia demonstrates that 
thrombocytopenia is not an isolated 
finding in this condition, whether ac- 
quired or congenital. Indeed, 98% of 
these patients had at least one addi- ` 
tional abnormality in their complete 
blood cell count, and the single patient 
who had isolated thrombocytopenia 
also had clinical features that would 
be considered very atypical of child- 
hood ITP. 

Taking a reverse standpoint, we pro- 
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vide further evidence that acute ITP 

“indeed can be safely diagnosed on 
clinical grounds and with the help of a 
complete blood cell count as the only 
mandatory laboratory investigation 
(perhaps along with a basic coagula- 
tion screen, although the risk of miss- 
ing a consumption coagulopathy, as 
suggested by Lilleyman,” remains to 
‘be demonstrated). 

Among the 127 patients who were 
recognized over a 3.5-year period as 
‘possible cases of ITP, only three (pa- 
», tients 4,.5, and 7) would have been 
‘misdiagnosed had a bone marrow as- 
piration not been performed. All three 
patients had amegakaryocytosis; in 
one it was transient, in one it was 
chronic, and in another it slowly pro- 
. gressed toward pancytopenia. In fact, 
none of them would have suffered any 
> delay in diagnosis or treatment since 
_ they all presented with such unusual 
- features of ITP that a bone marrow 
aspiration in these cases would not be 
` a matter of controversy. In three other 
patients (patients 2, 3, and 6), whose 
initial bone marrow examinations did 
not. permit the confirmation of ITP, 
acute or chronic ITP was diagnosed 

on the basis of a repeated aspirate and/ 
-or the clinical evolution. The dyseryth- 
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ropoiesis of patient 2 was a coinciden- 
tal finding that confused the issue of 
ITP but had no practical impact on 
the management of this child. As for 
patient 1, the bone marrow examina- 
tion results were compatible with ITP 
(despite the eosinophilia), and the final 
diagnosis of Wiskott-Aldrich syn- 
drome was based on clinical and im- 
munologic evidence. 

Finally, in this series, not a single 
case of acute leukemia was mistakenly 
diagnosed as ITP. 

Although bone marrow aspiration 
cannot be considered a risky proce- 
dure, it certainly is a painful and 
frightening experience, one to which 
children should be submitted only if 
they are likely to benefit from it. All 
other justifications, such as alleviating 
parental anxiety (a synonym, in our 
view, of physician’s anxiety) or re- 
sponding to the referring physician’s 
expectations, seem ethically unaccept- 
able. On the other hand, there is now 
enough evidence,}** in addition to our 
own data, to show that the chances of 
mistaking leukemia or aplastic anemia 
for ITP are extremely small, provided 
serious attention is given to the clinical 
information available and to the pe- 
ripheral blood films. 
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We therefore conclude that bone 
marrow examination need not be rou- 
tinely performed in children with good 
clinical evidence of acute ITP. Rather, | 
it should be reserved for those cases : 
where age (<1 to 2 years, >10 years), 
history, physical assessment, or pe- 
ripheral blood cell count are atypical 
of classical acute ITP. Should steroids © 
be contemplated for treatment, we 
would still agree that a preliminary 
bone marrow examination is indicated. — 
This latter safeguard will prevent the 
rare case of a child with an evolving 
picture of leukemia from being given 
what would constitute inappropriate 
therapy. This, however, may not nec- 
essarily apply to intravenous gamma 
globulin therapy, which has become, 
in many institutions, including ours, 
the initial therapy preferred for the 
treatment of acute ITP. It is also 
conceivable that -certain circum- 
stances, such as geographic isolation, 
could necessitate bone marrow exam- 
ination at the time of hematologii 
consultation. This would allow the pri 
mary care physician to initiate steroic 
therapy at a later date, without recon 
sultation. 
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~ Ribavirin Administration to Infants 
Receiving Mechanical Ventilation 















<e- Aerosolized ribavirin was adminis- 
' tered to 12 infants with bronchiolitis who 
were receiving mechanical ventilation. 
_All patients had a history of cardiac or 
pulmonary disease and developed se- 
vere respiratory failure during their in- 
fection. We developed a method for ri- 
-bavirin administration and patient 
: monitoring that Included timed circuit 
-vaive and tubing changes to avoid ob- 
struction by precipitated drug, frequent 
endotracheal tube suctioning, and con- 
- Stant observation of the patient and ven- 
_tilator. All patients were successfully 
“treated. We conclude that ribavirin can 
_ be safely administered to Infants receiv- 
-ing mechanical ventilation. 

{AJDC 1988;142:512-515) 


_Pronchiolitis, an acute pulmonary 

infection often due to respiratory 
“syncytial virus (RSV), is a common 
Cause of acute respiratory failure in 
_ infancy. Children less than 3 months 
of age and those with underlying car- 
-diac, pulmonary, or immunologie dis- 
_ orders are at particular risk for severe 
respiratory tract disease or even death 
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due to this virus. Until recently, 
-` there has been no specific therapy for 
‘the treatment of RSV-induced bron- 
chiolitis, 

< Ribavirin is a synthetic nucleoside 
approved by the Food and Drug Ad- 
ministration for the treatment of RSV 
infections in infants. Several random- 
ed, controlled studies have shown a 
tatistically significant improvement 
_ |. Accepted for publication Jan 21, 1988. 
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in certain clinical factors, such as ar- 
terial oxygen tension, when ribavirin 
is administered by aerosol to normal 
infants with RSV infections.+* A less 
severe clinical course has also been 
reported in RSvV-infected patients 
with underlying cardiac or pulmonary 
diseases when treated with ribavirin 
aerosol,’ 

Recently, the American Academy of 
Pediatrics suggested that infants re- 
quiring mechanical ventilation be- 
cause of RSV infection may be most 
likely to benefit from ribavirin therapy 
and acknowledged the technical diffi- 
culties and need for constant patient 
monitoring.* Ribavirin therapy is not 
approved (as of this writing) for ad- 
ministration to infants receiving me- 
chanical ventilation because of concern 
about drug-crystal deposition at vari- 
ous sites in the ventilator tubing, the 
endotracheal tube, and the exhalation 
valve. 

Although two studies of ribavirin 
use have included patients receiving 
ventilation,*® details concerning pa- 
tient monitoring and maintenance of 
the ventilation circuit have not been 
published for the clinician. In this 
article, we document the clinical 
course of 12 infants requiring mechan- 
ical ventilation who received aerosol- 
ized ribavirin, present our method of 
ribavirin administration to these in- 
fants, and describe our approach to 
patient monitoring. 


PATIENTS AND METHODS 
Patients 


Infants at high risk for severe RSV 
infection (premature infants or those with 
congenital heart disease or chronic lung 
disease), who presented with symptoms of 
viral bronchiolitis or pneumonitis and re- 
quired mechanical ventilation, were treated 
with ribavirin (after informed consent was 
obtained from the parents). A solution of 


20 mg of ribavirin per milliliter of water 
was aerosolized and administered continu- 
ously for 20 hours a day via a pressure- 
limited ventilator. Nasal washing speci- 
mens were obtained from each infant and 
examined for RSV antigen by standard 
immunofluorescent techniques.” 


Ventilator Circuit and 
Small-Particle Aerosol 
Generator (SPAG) Unit 


A schematic view of the circuit through 
which ribavirin was administered via a 
pressure-limited ventilator in our intensive 
care unit is shown in the Figure. We used 
the Healthdyne 102 infant ventilator 
(Healthdyne Inc, Marletta, Ga), but the 
technique can be adapted to certain other 
pressure-limited ventilators. The SPAG 
unit (Viratek, ICN Pharmaceuticals, Costa 
Mesa, Calif) that delivered the ribavirin 
consists of a nebulizer, a drug reservoir 
flask, a drying chamber, and a gas flow 
meter for both the nebulizer and the drying 
chamber. The SPAG unit was connected by 
a T-piece to the inspiratory limb of the 
ventilator between the humidification sys- 
tem and the patient. 

The SPAG unit was powered by a high- 
pressure blended gas source with the same 
fraction of inspired oxygen that the patient 
was to receive. Once the SPAG unit was 
connected, flow from the nebulizer was set 
at 6 L/min, and the ventilator flow was 
then adjusted to obtain the desired peak 
inspiratory pressure. It was usually nec- 
essary to reduce or discontinue the drying 
chamber flow to remain within the desired 
peak inspiratory pressure limit. 

Adult-sized (rather than infant-sized) 
tubing was used in the circuit in the first 
nine patients to reduce the chance of ob- 
struction due to drug precipitation. We 
have subsequently used: pediatric tubing 
(Intec Medical Inc, Blue Springs, Mo) in 
three patients and have not had problems 
with drug precipitation in the tubing. The 
tubing was changed every eight hours. 

A one-way valve in the inspiratory limb 
proximal to the connecting T-piece pre- 
vented ribavirin from entering the humid- 
ifier or the ventilator. A one-way valve 
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: “between the SPAG unit and the T-piece-in 
=: the inspiratory limb of the ventilator pre- 
vented loss of volume to the SPAG unit. 
~ The one-way valves (No. 1644, Hudson 
Oxygen Therapy Sales Co, Temecula, Calif) 
were changed every four hours. The exha- 
lation valve (Hospitak Inc, Lindenhurst, 
NY) is disposable and was changed every 
four hours, regardless of the amount of 
precipitate present. 
The entire system was examined every 
two hours. Temperature was maintained at 
. 86°C to 37°C to decrease risk of drug 
‘precipitation. In addition to the ventilator 
< alarm, a second high- and low-pressure 
alarm (Healthdyne Series 1000 Pressure 
“Alarm, Healthdyne Inc) was connected to 
-- the inspiratory limb of the circuit. This was 
-a safeguard to warn of occlusion of the 
primary ventilator alarm tubing or of any 
` inadvertent circuit disruption. 


Patient Care and 
Monitoring 






_ Patients were treated only in the inten- 
jive care unit, and each patient was the 
_ sole responsibility of one nurse every shift 
< < to ensure close monitoring during ribavirin 
administration. Nurses and house officers 
: were instructed as to the importance of 
<- constant observation of both the patient 
and the- ventilator. This included evaluation 

. of chest-wall excursion during the respi- 
-< ratory eycle and ventilator monitoring for 
< changes in peak inspiratory pressure or 
“positive end expiratory pressure. Any 
“oghange in these pressures of more than 2 
mm. Hg from the set pressure was an 
-indication for examination of the entire 

~ eireuit.. The endotracheal tube was instilled 
“With physiological saline and cleared at 
least every two hours to ensure patency. 

;. Each patient was continuously monitored 
_© by pulse oximetry. In addition to these 
_ modifications, management of intubated 
"patients was carried out as previously re- 














RESULTS 


During’ a 12-month period (1986 
through 1987), 12 intubated infants 
were treated according to this protocol 
(Table). Three infants had congenital 

_. heart disease: patient 1 had a ventric- 
“ular diverticulum; patient 2 had a dou- 
ble-outlet. right ventricle, with a re- 
cently repaired aortic coarctation; and 
patient 12 had an atrioventricular 
canal defect. Patient 3 had trisomy 
21, cardiomyopathy, and hypoplastic 
lungs. Patient 4 had trisomy 21 and a 
chronic lung disease of uncertain. ori- 
gin. Seven patients had bronchopul- 
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Blended Gas 


| 





Disposable Exhalation Valve 


small-particle aerosol generator. 


monary dysplasia. All but one of the 
latter patients were dependent on ox- 
ygen before occurrence of infection, 
and one was ventilator dependent. 

All 12 patients were successfully 
treated with ribavirin aerosol for four 
to ten days while receiving mechanical 
ventilation. Eight patients had docu- 
mented RSV infection. In six of these 
infants, infection resolved clinically 
after a single course of therapy. Two 
infants required re-treatment when 
their RSV infection did not resolve 
and clinical symptoms recurred. 

Three patients required a peak in- 
spiratory pressure greater than 36 mm 
Hg (38 to 45 mm Hg) while receiving 
ribavirin. The remaining nine infants 
received adequate ventilation, with a 
peak inspiratory pressure of 25 to 
36 mm Hg. 

All patients survived their acute 
respiratory failure. There were no ad- 
verse side effects noted, and all pa- 
tients tolerated ribavirin therapy well. 
Six patients were discharged from the 
hospital, including two patients who 
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To the Patient 


Ventilator circuit adapted for ribavirin delivery (Healthdyne 102 infant ventilator and 
Healthdyne Series 1000 Pressure Alarms [Healthdyne Inc, Marletta; Gal). SPAG indicates 


Blended Gas 


SPAG Unit 


Adult-Sized 
Ventilator Circuit Tubing 
























had experienced severe multiple organ 
failure concurrent with respiratory in- 
sufficiency (one of whom improved 
sufficiently to undergo ¢ardiac trans- 
plantation). Three patients remai 
hospitalized. Three patients, only one 
with a documented RSV infection, 
subsequently died of unrelated causes, 
ten days, 16 days, and nine weeks after. 
ribavirin therapy, respectively. 


COMMENT 


We have shown that safe and effei 
tive ribavirin therapy can be provided 
to critically ill infants receiving m 
chanical ventilation when intensiv 
nursing and respiratory care is avail- 
able. Our protocol requires one nurse 
for each patient, frequent suctionin 
of the endotracheal tube, and constant 
vigilance in observing both the patient 
and the ventilator. : 

Respiratory therapy management 
includes frequent examination of the 
ventilator and circuit as well as timed 
valve and circuit changes, Flow: 
through the generator and the venti- 
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Diagnosis 


Ventricular diverticulum, 
cardiogenic shock 


Duration of 
RSV Ribavirin 
Immunofluorescence Therapy, d 


Complex congenital heart disease, 


cardiogenic shock, liver and 
renal failure 


Trisomy 21, hypoplastic lungs, 


severe pulmonary hypertension, 


cardiomyopathy 


Trisomy 21, chronic lung disease 


BPD, ventilator dependent 
1st course 


2nd course 
BPD, ventilator dependent 
BPD 


BPD 


BPD, hypoplastic lungs, oxygen 
dependent 


BPD 
Hypoplastic lungs, BPD 


Atrioventricular canal defect 
1st course 


2nd course 


Highest 
PIP/PEEP, mm Hg 





Survived, eventually underwent 
cardiac transplantation 


Survived, discharged home 


Died 15 days after admission 
of cor pulmonale 


Survived, discharged home 

Survived RSV infection, died 
16 days later of cor 
pulmonale 

Survived, discharged home 


Died nine weeks later of 
unrelated causes 


Survived, discharged home 
Survived, discharged home 


Survived, doing well in hospital 
Survived, doing well in hospital 


Survived, being weaned from 
ventilator 


*RSV indicates respiratory syncytial virus; PIP, peak inspiratory pressure; PEEP, positive end expiratory pressure; plus sign, positive; minus sign, negative; BPD, 
bronchopulmonary dysplasia; and CPAP, continuous positive airway pressure. 


lator must be carefully adjusted to 
avoid exceeding the desired peak in- 
spiratory pressure due to the addi- 
tional flow from the SPAG unit. The 
drying-chamber flow may be set at a 
low rate or turned off to avoid deliv- 
ering excess pressure. This does not 
affect drug delivery.® 

We did not observe drug precipita- 
tion on valves or in the tubing in any 
of our patients. However, because of 
previously reported complications, we 
feel it would not be wise to extend the 
time interval between valve and tub- 
ing changes. The use of one-way valves 
on the inspiratory line and frequent 
expiratory valve changes may account 
for the absence of drug deposition in 
our series. A second high- and low- 
pressure alarm for the inspiratory 
limb of the circuit provides an added 
safeguard. 

This ventilator circuit and SPAG 
unit can be adapted to some other 
pressure-limited ventilators (eg, 
Bourns BP 200 or Bourns Bear Cub 
[Bear Medical Systems Ine, River- 
side, Calif] or Sechrist IV-100B 
[Sechrist Industries Inc, Anaheim, 
Calif]). The addition of a disposable 
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exhalation valve prevents possible 
damage from ribavirin entry into the 
ventilator. Adding additional flow (the 
SPAG unit) to some of the newer ven- 
tilators equipped with extra safety 
mechanisms may be difficult and 
should be tested before patient use. 
We have experimented with a num- 
ber of different filters placed in the 
expiratory limb to reduce environ- 
mental exposure of personnel to riba- 
virin; however, we have not found a 
satisfactory filter. In the high temper- 
ature and humidity of the system, the 
filters rapidly became damp, which 
resulted in ribavirin deposition, ob- 
struction of gas flow, and inadvertent 
positive end expiratory pressure. De- 
mers et al? did not report these prob- 
lems with filter obstruction, perhaps 
because their use of heated internal 
wire tubing allowed them to maintain 
the necessary temperature and hu- 
midity without condensation in the 
tubing. In this system, the filters were 
necessary to protect the ventilator 
from ribavirin deposition, whereas in 
our system, filters would be used only 
to protect health care personnel from 
exposure. The limited data available 


suggest that short-term exposure of 
personnel to ribavirin is not toxic.” 
Teratogenic potential is not known; 
however, we are looking at the safety 
and economic feasibility of using 
heated internal wire tubing and filters 
in our system. 

Other differences between our pro- 
tocol and that reported by Demers 
et al include our use of two one-way 
valves in the inspiratory limbs of the 
circuit and our more rigorous ventila- 
tor-circuit maintenance schedule. De- 
mers et al do not discuss patient care 
or monitoring in their report. 

It was not the intent of this study 
to evaluate the efficacy of ribavirin in 
intubated patients with severe bron- 
chiolitis and/or pneumonitis. In fact, it 
will be difficult to conduct controlled 
randomized trials of ribavirin efficacy 
in intubated patients because of the 
considerable differences in the clinical 
status of such patients. However, all 
12 of the high-risk patients described 
herein (eight with documented RSV 
infection) survived their infection, as 
did 16 patients receiving ventilation 
described by Hall et al.? We believe 
that, using the approach described 
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herein, ribavirin can be safely admin- 
istered to selected infants while they 
are receiving mechanical ventilation. 


The authors thank Amanda E. Attridge for 
manuscript. preparation and Donna Kelly, RRT, 
for review of the manuscript. 
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Book Review 


Hematology of Infancy and Childhood, ed 3, vol 1, 684 pp, with illus, 
$38.60, Hamilton, IN, Drug Intelligence Publications Ine, 1987. 
The base of information needed for a contemporary 
understanding of pediatric hematology, both in terms of its 
- theoretical infrastructure as well as its practical clinical 
aspects, continues to expand rapidly. This now-classic text 

“is firmly established as the main repository of this fund of 
information, and the newly released third edition is a 
welcome updating of this work. 

Hematology of Infancy and Childhood has continued to 
«be produced as a two-volume set. Most of the chapters 
have been thoroughly revised from the previous edition, 
_. with the entire volume being expanded by only approxi- 
_ mately 100 pages. Despite its substantially increased price, 
which might well relegate this work mainly to libraries, a 
distinctly poorer-quality high-glare paper has unfortu- 
nately been substituted, with noticeable deterioration, 
especially in the clarity of reproduction of the figures and 

photomicrographs. 

The authors who contributed to Hematology of Infancy 
and Childhood are among the foremost authorities in 
pediatric hematology, and the work clearly reflects the 
_ state of the art in each of the major areas of this pediatric 
_ discipline. As often occurs with multiauthored works, there 
“is fair amount of overlap from chapter to chapter (eg, 
virtually ‘identical charts showing the developmental pro- 
gression of the globin chains appear in three different 
chapters), and the treatment given to different topies 
sometimes varies considerably. An excellent chapter on 
“The Platelet: Quantitative and Qualitative Abnormalities,” 
for example, is 185 pages long, whereas those chapters 
» dealing with all of the hematologic malignant neoplasms 
a (including the leukemias, lymphomas, and lymphohistio- 
--eytie disorders) are encompassed in 107 pages. Although 
< the latter sections are current and well written, the reader 
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seeking an extended discussion of these topics would more _ 
likely prefer to consult the corresponding sections in Clin 
ical Pediatric Oncology (St Louis, CV Mosby Co, 1984). Cer 
tainly, one of the most valuable parts of the book for th 
clinician is the set of tables at the end of volume 2, which 
list normal hematologic values of infants and children, 

A book of this size is clearly not one that will be rea 
from cover to cover, and in the final analysis its real worth 
will depend on its suitability as a comprehensive reference . 
source. While preparing this review, I needed to collect à 
set of literature references for a house staff discussion 
centered around an infant with the syndrome of iro 
deficiency with hypoalbuminemia due to gastrointestinal 
loss of blood and plasma protein. This seemed to be an 
appropriate test case. How did Hematology of Infancy and 
Childhood fare? The index contained no mention of thi 
condition, at least not that I could find. A reading of the 
chapter on iron deficiency did yield an adequate section 
with several appropriate references on this topic. On the 

other hand, a more fully detailed and elegantly written 
discussion of this topic, with ample literature references, | 
could be readily found in Paediatric Hematology (New 
York, Churchill Livingstone Inc, 1977), a book that I- 
continue to prefer as a first-line resource. 

Nathan and Oski’s text unquestionably represents the 
premier compendium on hematologic disease in children, 
and I recommend it for the libraries of both pediatrics and 
hematology departments. 

GrorcE Honic, MD 
Department of Pediatrics... 
University of Illinois 
College of Medicine 
840 S Wood St. 
Chicago, IL 60612 
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Serum Ionized Calcium Concentrations 


in Normal Neonates 


Jeffrey L. Loughead, MD; Francis Mimouni, MD; Reginald C. Tsang, MBBS 


e Adult serum ionized calcium (iCa) 
concentrations are higher when using 
the newer, highly sensitive, ion-selective 
electrodes compared with older elec- 
trodes. Currently used neonatal norma- 
tive ranges were established using older 
electrodes and not under standardized 
conditions or age. Thirty term infants, 
carefully screened to exclude confound- 
ing factors that could affect serum iCa 
concentration, were studied at birth and 
2 and 24 hours of age for serum iCa 
concentrations. Mean concentrations 
declined from 1.45 mmol/L (5.82 mg/dL) 
at birth to 1.33 mmol/L (5.34 mg/dL) at 2 
hours to 1.23 mmol/L (4.92 mg/dL) at 24 
hours. The 95% confidence limits at 24 
hours ranged from 1.10 to 1.36 mmol/L 
(4.40 to 5.44 mg/dL). Using newer ion- 
selective electrodes, normal neonatal 
ranges for iCa concentrations during the 
first 24 hours of age are higher than 
published references. 

(AJDC 1988;142:516-518) 


[nized calcium (iCa) is the biologi- 

cally active portion of serum cal- 
cium (Ca). The increased availability 
of newer, more accurate ion-selective 
electrodes allows the routine use of 
iCa measurement in clinical care. 
However, few studies have been un- 
dertaken to determine the range of 
normal for serum iCa concentrations 
within the first 24 hours of life using 
these newer electrodes. Comparisons 
of older electrodes to newer ion-selec- 
tive electrodes in adults have found 
the newer ones to be more sensitive, 
yielding significantly higher values for 
matched samples.'? We therefore be- 
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Mean, 
mmol/L 
Time (mg/dL) 
"2640.2 
(10.2=0.6) 


iCa 1.45=0.08 
(5.82 =0.30) 


Total Ca 


2.4=0.2 

(9.7 +0.6) 
iCa 1.33=0.06 

(5.34 =0.25) 


i Total Ca 


Total Ca z 


2.3=0.2 
(9.0=0.6) 


iCa 1.23=0.06 
(4.92=0.26) 


lieved that previously published 
ranges for neonates (0.62 to 
1.25 mmol/L [2.5 to 5.0 mg/dL])* might 
not be applicable when using the 
newer electrodes. Further, past re- 
ports measuring iCa concentrations in 
the normal newborn were either not 
performed in a select, full-term patient 
population at precise, standardized, 
postnatal ages or under standardized 
clinical conditions specifically exclud- 
ing factors affecting Ca metabolism.** 

In this study, healthy, full-term, 
vaginally delivered infants had serum 
total and iCa concentrations measured 
at birth (cord), 2 hours, and 24 hours 
of life. The aim of our investigation 
was to establish, in normal term in- 
fants, the mean and range of variation 
of iCa concentration at 24 hours of life 
when Ca reaches its physiologic nadir.® 
The hypothesis tested was that the 
more sensitive, newer electrodes 
would yield iCa concentrations signif- 
icantly higher than those reported for 
newborn infants using older elec- 
trodes. Further, we hypothesized that, 


(5.28 — 6.56) 


95% Confidence 
Range, 
mmol/L 
(mg/dL) 


2.3-2.9 
(9.3- 11.7) 


1.32-1.64 


2.3-2.9 
(9.0- 11.4) 


1.30-1.60 
(5.22-6.42) 


2.1-2.7 
(8.5- 10.9) 
1.21-1.46 
(4.84-5.84) 


2.2-2.8 
(8.8— 11.3) 
1.23- 1.47 
(4.92 - 5.88) 


1.9-2.5 
(7.8— 10.0) 
1.08- 1.34 
(4.32-5.36) 


1.9-2.6 
(7.8— 10.2) 
1.10-1.36 

(4.40-5.44) 





in normal term infants carefully se- 
lected for having no perinatal risk 
factors that could affect Ca or mag- 
nesium metabolism, the serum iCa 
concentration decreases significantly 
from birth to 2 and 24 hours of age. 


PATIENTS AND METHODS 


This study was approved by the Review 
Board on Investigations Involving Human 
Beings of the University of Cincinnati Med- 
ical Center Hospital. Written informed con- 
sent was obtained from the legal guardians 
of each infant before enrollment in the 
study. All infants were term (87 to 41 
weeks) by dates, confirmed by a physical 
assessment score within two weeks by the 
method of Ballard et al, modified from 
Dubowitz’s criteria. All children were of 
appropriate weight for gestational age by 
the criteria of Usher and McLean." The 
deliveries were vaginal, either spontane- 
ously or by low forceps. Specific exclusions 
were low Apgar score (<7 at one minute or 
8 at five minutes) and any maternal clinical 
conditions known to affect Ca metabolism 
such as diabetes, parathyroid, bone, or 
gastrointestinal diseases. No mother re- 
ceived any medications in the perinatal 
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Concentration, mmol/L (mg/dL) 


0 4 8 


_ Fig 1.—Relationship of total calcium and ioniz 


QO indicates birth. 


period that are known to affect either Ca 

or magnesium metabolism (in particular 

“magnesium sulfate, diuretics, anticoagu- 

“ants, or anticonvulsants).! 

Kah child had blood drawn by venipunc- 
‘ture from the placental side of the clamped 
umbilical: vein, then had blood drawn by 

-venipuncture at precisely 2 and 24 hours of 

life. The blood was immediately placed in 

a 5%-carbon dioxide—containing tube (to 

stabilize pH) with no anticoagulant. After 

allowing the blood to clot, the specimen 
was centrifuged and the serum removed; 
the portion of serum for iCa was again 
placed into a 5% carbon dioxide—containing 
tube and frozen. It has been shown by 

Moore” that freezing has no effect on the 

concentration of the ionized Ca fraction in 

serum. None of the infants had been fed by 

-2 hours of age and all infants had received 

four to five feedings of human milk (n= 1), 

_ © formula (Similac 20 [Ross Laboratories, 

Columbus, Ohio]) (n = 27), or a combination 
of the two (n= 2) by 24 hours of life. On a 
“weekly basis, the available frozen serum 
samples were thawed and assayed on an 

` ion-selective, ionized Ca electrode (Radi- 
ometer ICA 1, Radiometer Laboratories, 
Copenhagen). All samples were pH cor- 
rected to 7.40 when necessary. The SE 
of ‘measurement of this electrode is 
0.012 mmol/L (0.05 mg/dL). The total Ca 
concentrations were also measured on a 
weekly basis on a spectrophotometer (Var- 
ian AA-1475, Varian Instruments, Palo 
Alto, Calif), The interassay coefficient of 
variation for Ca is 1.8%. 

Data were analyzed using a computerized 
SAS package. Linear regression was used 
to analyze the correlation between iCa and 
< “total. Ca, Repeated measures analysis of 

< variance was used to study variations of 
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Total Calcium (Mean + SD) 


lonized Calcium (Mean + SD) 


12 16 20 24 
Time, h 


ed calcium concentrations over time. Hour 


total Ca, iCa, and “bound” Ca over time. 
Bound Ca is all serum Ca not in the icnized 
form. This includes protein bound and 
complexed Ca and is calculated from the 
following formula: Total Ca —iCa = Bound 
Ca. Results are expressed as mean + SD. A 
P value of .05 or less was considered sig- 
nificant. 


RESULTS 


Thirty patients were recruited for 
the study. Eighteen were male, 12 
were female; 20 were black and ten 
were white. Gestational age was 
39.8+ 1.1 weeks, ranging from 37 to 
41 weeks. Birth weight was 3.3+0.4 
kg, ranging from 2.6 to 4.1 kg. 

Results for total Ca and iCa concen- 
trations are shown in the Table. For 
both total Ca and iCa the highest 
serum values were at birth with mean 
values of 2.6 mmol/L (10.2 mg/dL) and 
1.45 mmol/L (5.82 mg/dL), respec- 
tively. Each had decreased by 2 hours 
of age to 2.4 mmol/L (9.7 mg/dL) 
for total Ca and 1.33 mmol/L 
(5.34 mg/dL) for iCa (P<.0001). At 24 
hours of age, both serum total Ca 
and iCa concentrations had decreased 
further (Fig 1, P<.0001) to 
2.3+0.2 mmol/L (9.0+0.6 mg/dL), 
ranging from 1.9 to 2.5 mmol/L 
(7.8 to 10.0 mg/dL), and 1.23+ 
0.06 mmol/L (4.92+0.26 mg/dL), 
ranging from 1.08 to 1.34 mmol/L (4.32 
to 5.36 mg/dL), respectively. 

At 2 hours of age the decrease in 
total Ca concentration (0.12 mmol/L 
[0.5 mg/dL]) was entirely accounted 
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Fig 2.—Correlation of serum total calcium. 
and serum ionized calcium concentrations 
regression line and 95% confidence limits. 
of sample of ionized calcium values are- 
shown. . 


for by the decrease in iCa. While the 
change from cord blood to 2 hours of- 
age of total Ca and iCa was highly 
significant (P<.0001), the bound C: 
did not change significantly (P = .62). 
By 24 hours, 75% (0.22 mmol/L 
[0.9 mg/dL] of the change in total C: 
was due to the fall in the iCa fraction | 
and 25% (0.07 mmol/L [0.8 mg/dL]) 
was due to a decrease in the boun 
Ca. The decreases in total Ca, iCa, 
and bound Ca concentrations between 
2 and 24 hours of age were highly 
significant (P<.001). 

Neither the total Ca nor iCa concen- 
trations were affected by the patient’ 


centrations (r=.71, P<.001, Fig 2). 
COMMENT 


Dynamic changes in serum Ca con- 
centration occur in the first few days 
of life, with high cord blood concentra-. 
tions falling to a nadir at about 24 
hours of life and remaining low until 
48 to 72 hours of age, before rising 
again.+5° The rapidity and depth of 
fall of the serum total Ca concentration. 
appears to depend on Ca intake, ges- 
tational age, and perinatal complica-_ 
tions (eg, birth asphyxia, maternal- 
diabetes mellitus).4 The ionized frac- 
tion of total Ca appears to behave ina 
similar manner as the total Ca; how- - 
ever, considerably less information is 
available because of difficulties in us- 











































_ing the older electrodes. These elec- 
trodes required a relatively larger 
amount of blood, were less sensitive, 
and were more difficult to maintain in 
a clinical setting than the equipment 
available today. Of the available stud- 
ies on iCa concentrations in the new- 
_ born, several used data that were col- 
lected over a wide period (three to 48 
hours) and then the results were 
pooled” to give a mean for the first 
-day.5** Because of the known dynam- 
ies of total Ca, the timing of blood 
sampling must be precise and pooling 
-results of samples obtained at varied 
postnatal ages may be inappropriate 
if “normal” serum iCa concentrations 
are to be determined. Other studies 
have included term and preterm in- 
fants to determine a range of normal"; 
_since prematurity is not a normal con- 
‘dition, inclusion of preterm infants 
theoretically may have altered the re- 
‘ported ranges. Hence, to our knowl- 
edge, there are no systematic studies 
of serum iCa concentrations using the 
modern ion-selective electrodes, at 
standardized postnatal ages, in a pop- 
-ulation of term neonates without any 
potential perinatal confounding fac- 
tors. In this study, we have determined 
that at 24 hours, the normal range 
(95% confidence limits) for serum iCa 
was 1.10 to 1.36 mmol/L (4.40 to 
_6.44mg/dL). Although the sample size 
was relatively small (n= 30), the vari- 
ance and SD were small. Therefore, it 
is unlikely that a larger sample size 
would cause any major change in the 
ranges reported herein. Thus, our re- 
sults compared with previously pub- 
lished ranges of 0.63 to 1.25 mmol/L 
(2.5 to 5.0 mg/dL} confirm our hy- 
pothesis that the use of the modern 
ion-selective electrodes leads to 
higher values than previously re- 
ported. 

To our knowledge, there are no pre- 
ious studies that have specifically 
xamined the early changes (the first 
few hours) of serum iCa concentra- 
tions. Most authors, using older elec- 
‘trodes, have reported mean iCa 
concentrations during the first few 
days of life ranging from 1.07 to 
1.17 mmol/L (4.30. to 4.67 mg/dL)5* 
and excluded the first hours of life. 
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In this study, the mean serum iCa 
concentration of 1.45 mmol/L 
(5.82 mg/dL) at birth fell to 
1.33 mmol/L (5.34 mg/dL) at 2 hours, 
then to 1.23 mmol/L (4.92 mg/dL) at 
24 hours. Thus, the mean serum iCa 
concentrations are higher than previ- 
ously reported, decline abruptly from 
birth to 2 hours, and decline further 
from 2 to 24 hours of age. More than 
half of the total decline of the first 24 
hours occurs within the first two hours 
of life (Fig 1). The fall in serum iCa 
concentration over the first 24 hours 
of life is the major determinant for the 
fall in serum total Ca concentration. 
At 2 hours of age, the fall in iCa 
concentration accounts for 100% of the 
decline in total Ca. By 24 hours, the 
iCa concentration has continued to fall 
and the bound fraction also has de- 
clined but to a lesser degree. Thus, at 
24 hours 75% of the decline in serum 
total Ca concentration is due to a fall 
in iCa and 25% is due to a fall in the 
bound Ca fraction. 

There is a statistically significant 
correlation between total Ca and iCa 
concentrations in serum as shown in 
this study, but the predictive value of 
iCa concentration from total Ca con- 
centration is poor (Fig 2). As an ex- 
ample, a total Ca concentration of 
2 mmol/L (8 mg/dL) corresponds to a 
predicted iCa concentration (95% con- 
fidence limits) of 1.05 to 1.25 mmol/L 
(4.2 to 5.0 mg/dL). This range limits 
the clinical validity of a prediction of 
iCa concentration from total Ca con- 
centration. This finding confirms 
other studies that have also shown a 
high correlation but a poor predictive 
value for iCa from total Ca concentra- 
tions. 58213 


CONCLUSION 


Despite the fact that the 24-hour 
values were taken at the period of 
expected physiologic nadir for iCa con- 
centration, our study shows higher 
values for neonatal iCa concentrations 
using the newer ion-selective elec- 
trode. In this study the 2 SD range 
for serum iCa of 1.10 to 1.36 mmol/L 
(4.40 to 5.44 mg/dL) is much higher 
than previous “reference ranges” of 
0.63 to 1.25 mmol/L (2.5 to 5.0 mg/dL) 


that were measured at various post- 
natal ages, including prenadir, post- 
nadir, and. nadir values. As seen 
herein, serum iCa concentration falls 
rapidly in the first two hours of life, 
then falls further to 24 hours of age. 
The decline in serum iCa concentra- 
tion accounts for most of the change 
in total Ca concentration over the first 
24 hours of life. Since iCa cannot 
reliably be predicted from total Ca 
measurements, we suggest that there 
is a role for direct iCa measurement 
in routine clinical care of the neonate. 


This investigation was supported in part by 
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phasis Research Center grant HD 20748, 
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Purpose.—This department is intended to share information concerning educational efforts in the 
broad field of pediatrics. We welcome studies on the following topics: undergraduate and graduate 
education in medicine and allied health occupations; education of patients and families; and health 
education for the general public, the community, and organizations that contribute to the promotion 


and improvement of the health of children. 


Editorial Comment.—Pediatric clerkship programs were evaluated in 1981 and suggestions were 
made. What has changed since then? This study addresses that question. Will we take our own 
advice? How should we do it? This article offers positive suggestions and is worth reading. —H.D.A. 


A Survey of Undergraduate Pediatric Education 


. Progress in the 1980s? 


A -Olle Jane Z. Sahler, MD; Jerome P. Lysaught, EdD; Larrie W. Greenberg, MD; 
-Benjamin S. Siegel, MD; Steven E. Caplan, MD; Kathleen G. Nelson, MD 


Tn 1981, Stillman et al published the 
o -yesults of a survey of pediatric 
-¢elerkship programs in US and Cana- 
dian medical schools. The study was 
- prompted by the belief that reorienta- 
< tion of educational goals, redistribu- 
-tion of patients toward outpatient 
care, and increased numbers of medi- 
cal students necessitated a reassess- 
“ment of the structure and function of 
the categorical clerkship. 
Of the 141 pediatric departments 
-contacted by Stillman and coworkers,' 
119 (84%) responded. How to define 
objectives for instruction adequately 
and how to evaluate appropriately stu- 
dents’ fund of cognitive information, 
interviewing and physical examination 
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_skills, and problem-solving ability 


were the most common and highest- 
priority concerns of clerkship direc- 
tors. Frequently identified weak- 
nesses in clerkship design included 
lack of uniformity in the educational 
experience, overemphasis on tertiary 
care coupled with inadequate am- 
bulatory care opportunities, and insuf- 
ficient student contact with faculty. 
When the original study was under- 
taken, increasing attention was being 
paid to such issues as teaching by 
objective and the evaluation of teacher 
effectiveness.” Many individuals and 
groups had begun to construct core 
curricula. For example, in 1981, the 
Education Committee of the Am- 
bulatory Pediatric Association (APA) 
began to systematize a set of compe- 
tencies and objectives that ideally 
should be attainable by students dur- 
ing their pediatric clerkship and elec- 
tive experiences. Core knowledge, 
skills, and attitudes were identified 
and suggestions for both the appropri- 
ate learning environment and for 
methods to evaluate student compe- 
tence were provided for each objec- 
tive. The final document, Educational 
Guidelines for Training. in General/ 
Ambulatory Pediatrics (hereafter re- 






















ferred to as the Guidelines)” which 
represented the consensus of. both 
practitioners and full-time faculty, was 
published in 1985 and distributed to all 
APA members. 

During 1986, five years after the 
publication of the article by Stillman 
et al,' we conducted a similar survey to 
monitor change, if any, in undergradu- 
ate education in pediatrics. We also 
included several questions about the 
impact, if any, that the distribution of 
the Guidelines might have had on the 
structure or content of pediatric eler] 
ships to evaluate this particular form 
of information. dissemination. 


SUBJECTS AND METHODS | 


A questionnaire containing items close 
matching the 25 items in the original study 
was mailed to the chairpersons of dep: 
ments of pediatrics at the 127 med 
schools in the United States. A few q 
tions were modified to assess use of re- 
sources not in widespread use in 1981 (eg, 
computer-assisted. instruction). Several 
questions regarding knowledge about and 
applicability of the Guidelines for medica 
student teaching were added. ar 

The department chairperson was asked 
to have the director of the third-year 
atric clerkship complete the questionnair 
A follow-up mailing was sent to those 
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Required course, % of schools 
Average No. (range) of clerks/rotation 
Average (range) length of clerkship, wk 


Directorship, % 
Chairperson 


Single faculty, not chair 
Committee 


Outpatient 

Inpatient 

Well-baby nursery 

Intensive care nursery 

Other (eg, community rotations) 





schools failing to respond to the first ques- 
tionnaire. A total of 98 questionnaires 
(78%) were completed and returned. 

The results are presented as percentages 
to facilitate comparisons between the data 
reported in 1981 and those obtained in 1986. 
It must be noted, however, that because we 
surveyed medical schools only in the United 
States rather than in both the United 
States and Canada, the two studies do not 
examine precisely the same population. 
Accordingly, the only comparisons that can 
be made are those afforded by observing 
notable similarities or differences and spec- 
ulating about those findings that appear to 
be particularly dramatic. 

RESULTS 

Table 1 is a comparison of the organi- 
zation and administration of clerkships 
in 1981 and in 1986. Although there has 
been a slight increase in the percent- 
age of institutions requiring students 
to take the pediatric clerkship, the 
major difference is the shift in admin- 
istrative responsibility from a commit- 
tee-type structure to direction by the 
chairperson. 

Table 2 details the composition of 
the instructional faculty. Whereas the 
percentage of instruction provided by 
full-time faculty members and house 
staff has decreased, the percentage 
contribution made by associate (clin- 
ical) faculty and allied health profes- 
sionals has increased. 
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19 (4-63) 
7 (3-16) 


19 (2-60) 
7 (4-10) 


18 
42 
37 


As shown in Table 3, the mean per- 
centage of time spent in the am- 
bulatory area and on the inpatient 
service has remained stable despite 
the fact that some schools have moved 
to an exclusively ambulatory-based 
curriculum, and a considerable body of 
literature has appeared recently urg- 
ing major increases in the ambulatory 
experience for clerks.‘ 

Table 4 summarizes how instruc- 
tional objectives are defined and how 
factual knowledge is taught and evalu- 
ated. There appears to be a continuing 
trend toward identification of behav- 
ioral or competency-based objectives 
for instruction. The data on evaluation 
of factual knowledge are more difficult 
to compare because the second ques- 
tionnaire was more open ended and 
offered additional choices. It appears, 
however, that a number of schools use 
several types of evaluative tools and 
that the oral examination is a popular 
option alone or in combination with 
another modality. Most striking is the 
finding that one in five schools do not 
formally evaluate factual knowledge. 

Table 5 compares instruction in and 
evaluation of interviewing skills be- 
tween 1981 and 1986. The decline in the 
percentage of schools with defined 
performance criteria may be an ar- 
tifact reflecting the slightly different 


Full-time faculty 
House staff 
Associate faculty 


Allied health 
professionals 


1981 1986 


Objectives stated 
(orally or written) 
Definer of factual knowledge 
objectives 
Individual subspecialty 
faculty 
Committee 


Standard pediatric 

text 
Evaluator of 
factual knowledge 

Short-answer 
examination 

Old Nationa! Board 
of Medical 
Examiners—l 
examination 

Self-instructional 
units with 
preclerkship/ 
postclerkship testing 

Computer-assisted 
instruction 


Oral examination* 
Other* 
Not evaluated* 
*Not included in Stillman et al.’ 





populations assessed in the two stud- 
ies; it seems highly unlikely that a 
department would discard rather than 
merely modify performance criteria 
once they were determined. Instruc- 
tion is accomplished using a variety of 
methods. Demonstration and lecture 
continue to be employed most fre- 
quently; the use of assigned reading 
about how to interview has declined 
(ie, instructors have less confidence in 
the efficacy of teaching interviewing 
using handouts and textbooks) and the 
use of programmed patients has in- 
creased. 

Direct observation of an interview 
continues to be the most popular evalu- 
ation tool, although its use has 
declined somewhat. As was true in 
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Performance criteria defined 31 


How taught 
Demonstration 


Lectures 
Reading assignments 


Audiovisual replay of 
faculty with patient 


Programmed patients* 
Other* 


How evaluated 
Direct observation 


Audiovisual replay of 
student with patient 


Programmed patients 
Other* 
Not formally evaluated 


*Not included in Stillman et al.’ 





1981, interviewing skills are not for- 
mally evaluated at one of three schools. 
This may result from an assumption 
that interviewing is adequately taught 
and evaluated during courses in phys- 
ical diagnosis or that review of written 
work provides an indirect but ade- 
quate measure of the interviewer's 
skill in eliciting necessary and appro- 
priate information. 

As shown in Table 6, instruction in 
physical examination techniques con- 
tinues to rely heavily on small group 
demonstration, practice examinations 
with or without direct faculty observa- 
tion, and lecture. The use of patients 
with known findings has increased 
substantially and videotapes of ideal 
examinations are used frequently. 
Faculty observation remains the pri- 
mary evaluation tool at institutions 
where formal evaluation is carried out. 
As was true for the evaluation of inter- 
viewing skills, many institutions do 
not formally evaluate physical ex- 
amination skills, possibly for the same 
reasons. 

Both instruction in and evaluation of 
the written record rely heavily on the 
direct critique of chart notes, a prac- 
tice reported at 92% of institutions in 
1981 and 95% of institutions in 1986. 

Instruction in problem solving gen- 
erally takes place as a group interac- 
tion, as shown in Table 7. Evaluation of 
problem-solving ability has become 
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ent ag 
nstration 81 78 

Faculty observation 
of examination 
Lectures 







10 =F 
61 



















Examination without 

faculty observation 61 54 
Patients with 

known findings 26 49 
Videotapes of 

ideal examinations* ean 


Not formally taught 
ow evaluated — 
aculty observation 

Programmed patients* 


Audiovisual replay of 
student with patient* a 7 


Other* rae, TIR 
Not formally evaluated 


*Not included in Stillman et al.’ 


less subjective as more objective mea- 
sures (critique of written work and 
oral examinations) have been incorpo- 
rated into the process. The decline in 
the use of patient management prob- 
lems may be a reflection of increased 
use of more interactive tools such as 
simulated patients and computer- 
based cases. 

Reporting of grades has remained 
essentially unchanged. The honors/ 
pass/fail or pass/fail systems continue 
to be used at slightly more than 50% of 
schools. Letter grades are given at 
approximately one third of institu- 
tions. 

As shown in Table 8, the use of 
student feedback for the internal eval- 
uation of clerkship program organiza- 
tion and format was universal among 
programs responding to the 1986 sur- 
vey; it is also the principal means for 
evaluating faculty performance. Peer 
evaluation of teacher effectiveness has 
not increased, despite evidence that 
peer evaluation is complementary to 
student evaluation and is especially 
helpful in assessing quality, current- 
ness, and appropriateness of content, 
issues that students may not judge 
accurately because of limited knowl- 
edge of the subject area.° 

Identification of major strengths 
and weaknesses was addressed using 






















student interaction* 

Group interaction* ae 74 

Application to cases 
available* 

How evaluated = 
Subjective faculty 

evaluations 89 















68 
Review of patient 
write-ups 50 62 


Oral problem-solving 
examination 36 49 


Patient management 
problems 


26 

Simulated patients* -A 26 
3 

7 









Computer simulations* 
Not formally evaluated* 


Student evaluation of 
clerkship 


Faculty 
Student evaluation 


Standardized peer 
evaluation 


Not formally evaluated* 
*Not included in Stillman et al.’ 


an open-ended question rather than a 
checklist format. Despite this, the cat- 
egories identified independently by 
the respondents in 1986 are remark- 
ably similar to those reported in 1981. 
As shown in Table 9, interest in teach- 
ing, a large and diverse patient popula- 
tion, and good organization continue to 
rank as major positive attributes of a 
successful clerkship. Inclusion of am- 
bulatory care in the curriculum is 
emerging as a fourth major strength. 

As is also shown in Table 9, two 
major weaknesses persist: lack of uni- 
formity in the student experience and 
high student-to-faculty ratios. Per- 
haps because of increased awareness 
about instructional design issues, non- 
systematic evaluation processes and 
poor feedback mechanisms to students 
about performance ranked as substan- 
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SUCTIQUIS  — pee) 
Faculty/house staff interest 
in teaching 
Large/varied patient 
population 
Well-organized clerkship 


Primary care/outpatient 
experiences* 


ae EI 


Lack of uniformity in 


student experience 
Insufficient time 
High student-to-faculty 
ratio 


Overemphasis in 
tertiary care 


Lack of specific 
objectives 
Unsystematic evaluation 
process 
Poor feedback mechanisms* .. . 


Too few subspecialty 
experiences* 


Lack of financial 
support* 
*Not included in Stillman et al.’ 


tial weaknesses in 1986. Overemphasis 
on tertiary care was mentioned less 
frequently, underscoring the positive 
impact of including more primary and 
ambulatory care experiences in the 
curriculum, as recommended in Physi- 
cians for the 21st Century.° 

Of the 98 clerkship directors who 
responded to the questionnaire, only 
36 (37%) were familiar with the Guide- 
lines. As indicated in Table 10, the 
material contained in the document 
was perceived to be clearly relevant. 
Most directors felt that changes in the 
clerkship are or might be needed, how- 
ever, to incorporate the Guidelines, 
even though much of the suggested 
content was apparently already in- 
cluded in the curriculum. From this it 
might be assumed that the potentially 
necessary changes would be process 
oriented with better explication of ex- 
pectations; development of clearer, 
more discrete learning objectives; 
more consistent inclusion of important 
topics by design rather than by re- 
liance on chance patient availability; 
and provision of learning modules 
(computer-assisted instruction, vid- 
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Are you familiar with the Guidelines? 
Have you implemented the Guidelines? 


Answer, % 


No. SF eae 
of Respondents Yes No Unsure 


Would you participate in a study about implementation? 


Material 
Is relevant 


Corresponds with current instruction 
Has implications for change 


eotapes) to supplement didactic and 
patient-centered teaching. In other 
words, the scope and content of the 
objectives in the Guidelines seemed 
appropriate and reasonable, but 
clerkship directors might be con- 
cerned that careful analysis of a given 
student’s experience would be likely to 
show major deficits in important con- 
tent areas unless instruction in these 
topics was actively sought or provided 
prospectively as part of a planned cur- 
riculum. Whereas only two (6%) of the 
36 clerkship directors familiar with the 
Guidelines had attempted implemen- 
tation on their own, 33 (91%) expressed 
interest in collaborating on a project to 
evaluate the effect of implementation 
on clerkship instruction and student 
performance. 


COMMENT 


In 1981, Stillman and coworkers,’ 
commenting on the results of their 
survey, suggested that a national net- 
work be instituted to promote sharing 
and standardization of objectives, in- 
structional methods and materials, 
and evaluation instruments. The au- 
thors distributed their findings to all 
participants within six months of the 
survey to stimulate (it was hoped) dis- 
cussion and change. A short time later, 
the APA began developing, and subse- 
quently published and widely distrib- 
uted, the Educational Guidelines for 
Training in General/Ambulatory Pe- 
diatrics.* We have found, however, that 
five years later little change in clerk- 
ship structure and function has oc- 
curred. Thus, it appears that neither 
the publication of survey results nor 
the nationwide distribution of a set of 
instructional guidelines are sufficient, 
in and of themselves, to bring about 
change. We suggest that what was 





lacking in both instances was a planned 
effort to promote implementation and 
that the exclusion of this next neces- 
sary step has served to impede change 
in educational process among pediatric 
clerkships. 

During 1987, the education commit- 
tee of the APA, responding to a prelim- 
inary report of our findings, con- 
stituted a task force of clerkship 
directors. The group was charged to 
identify, develop, distribute, and test 
instructional materials for a selected 
subset of the educational objectives 
defined in the Guidelines, and to con- 
struct valid and reliable instruments 
to evaluate student performance for 
each of these objectives. 

The model presented by this task 
force has potentially far-reaching im- 
plications. If, eventually, it were to 
include all clerkship directors, it could 
serve as a national forum for dissemi- 
nation and implementation of inno- 
vative instructional materials and 
methodologies. The concept of such a 
national organization is not new. For 
example, a similar association has ex- 
isted among the 16 pediatric clerkship 
directors in Canada since 1982. Fund- 
ing for the organization itself and for 
collaborative projects is derived from 
individual departments as well as ex- 
tramural sources. The association has 
been successful in developing inno- 
vative methods for instruction and 
evaluation by serving as a forum for 
the exchange of ideas and for the im- 
plementation of change (M. H. Boyle, 
MD, FRCP(C), oral communication, 
1987). 

The overwhelmingly positive re- 
sponse of the pediatric clerkship direc- 
tors to the concept of instituting a 
formal collaborative network focusing 
on the development and evaluation of 
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Instructional materials indicates a 
<: strong desire for such a formal struc- 
ture for undergraduate educators in 
_- the United States as well. Two factors 

` may be contributing to this perceived 
need. The first:may be a trend toward 


the assignment of academic pediatri- 


clans in their early or middle careers to 
< the position of clerkship director; 
these individuals need to use student 
'. teaching as a research base to achieve 
‘promotion and tenure rather than 
merely assuming this duty as an (aca- 
_ demically unrewarding) administra- 
“tive service to their department. 
The second factor may encompass a 
broader perspective than pediatrics 
alone. The two studies presented 

herein, separated by half a decade, 


iy illustrate the laboriousness of effect- 


ing change in medical education by the 
_.eustomary approach of encourage- 
| ment, exhortation, and reporting of 
 — survey responses. Indeed, the most 

“remarkable feature of these two in- 
-quiries lies in the similarity of their 
findings, even though a national orga- 
nization such as the APA had, in the 
‘interim, developed and distributed a 
model set of instructional objectives 
_. for undergraduate education. Medical 
- educators must realize that planned, 

-organized implementation is essential 
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to effect change in instructional prac- 
tices and educational outcomes, and 
they must repond to that realization 
with appropriate action. 

Past practices in undergraduate ed- 
ucation reflect the fact that even 
though clerkship directors are profes- 
sional educators, most have had little 
experience with educational method- 
ology. It is time to move forward in 
systematizing the process of education 
by such strategies as identification and 
use of the most efficacious educational 
interventions, as well as incorporation 
of technologically sophisticated educa- 
tional tools into our educational pro- 
gramming. Most importantly, we must 
recognize that individual clerkship di- 
rectors, working in isolation, are 
unlikely to effect even clearly benefi- 
cial changes in educational practice on 
a national scale without the help of a 
collaborative network. This last point, 
in particular, is not surprising: collab- 
oration has been the basis for some of 
the most dramatic and wide-reaching 
changes in biomedical science in the 
history of medicine. Is there any rea- 
son to believe that those principles of 
communication and collaboration that 
we employ in our roles as scientists in 
the pediatric subspecialties are not 
equally applicable to our roles as scien- 
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tists in education? 
The singular contribution of the 
Flexner report’ was the broad swee} 
of its enactment and implementatio 
Without entering into the argumen 
that organized medicine had largely 
anticipated and laid the foundation fo: 
the recommendations put forth in the 
report, it is sufficient to recognize tha’ 
the proposals embodied. in that docu. 
ment galvanized medicine. ina refor- 
mation of education unlike anyt! 
before or since. As society, technolog 
and praxis enter the last decade of t 
20th century, it is essential that Am 
ican medicine and its specialty grou 
consider carefully the educational is 
sues at hand. Stillman and colleagues 
and current studies all document th 
continuing need for change in pediati 
education. The enduring question i 
whether we, as physician-educator: 
will finally take up the agenda that we 
ourselves have formulated and move 
to the implementation, docume 
tion, and evaluation of education 
change.’ 
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Naproxen Nephrotoxicity in a 2- Year-Old Child 


Patricio E. Ray, MD; Donna Rigolizzo, MD; Diane R. Wara, MD; Carolyn F. Piel, MD 


e The development of acute renal fail- 
ure and interstitial nephritis due to ther- 
apeutic doses of nonsteroidal anti-in- 
flammatory drugs has been documented 
repeatedly in adult patients but is rare 
in children. We report the occurrence of 
this complication in a child. Acute renal 
failure and hyperkalemia developed in a 
2-year-old boy with juvenile rheumatoid 
arthritis after one month of naproxen 
sodium therapy. The evidence of renal 
toxic effects became manifest after an 
episode of dehydration. A percutaneous 
renal biopsy specimen revealed inter- 
stitial nephritis. The patient recovered 
promptly after withdrawal of the drug. 

(AJDC 1988;142:524-525) 


A variety of nephrologieal syn- 

dromes have been reported in 
adult patients receiving therapeutic 
doses of nonsteroidal anti-inflamma- 
tory drugs (NSAIDs).! We describe 
herein the clinical and pathological 
features of acute interstitial nephritis 
and renal failure in a 2-year-old boy 
who received naproxen sodium ther- 
apy for one month. We believe that 
this is the first report of this compli- 
cation in a patient less than 16 years 
of age.” 


PATIENT REPORT 


A 2-year-old boy with IgA deficiency and 
systemic juvenile rheumatoid arthritis was 
referred to the University of California at 
San Francisco after ten days of intermit- 
tent fevers to 40°C, occasional emesis, and 
marked swelling of his hands and feet. He 
also had a two-day history of coughing. The 
patient had been receiving naproxen so- 
dium (20 mg/kg/d) for one month before 
admission. 

On admission, the patient was found to 
be mildly dehydrated and taehypneic. On 
physical examination, temperature was 
38.5°C; blood pressure, 110/54 mm Hg; 
heart rate, 133 beats per minute; and res- 
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pirations, 28/min. Height and weight were 
both at the 75th percentile. The lungs were 
clear to auscultation, no adenopathy was 
present, the spleen tip was palpable 2 cm 
below the left costal margin, and the liver 
edge was palpable 3 cm below the right 
costal margin. Examination revealed in- 
creased warmth and minimal effusion of 
ankles and wrists. Full range of motion was 
present in all joints. Pitting edema was not 
present. The patient was estimated to be 
approximately 7% dehydrated. 
Laboratory studies revealed the follow- 
ing values: white blood cell (WBC) count, 
15 x 10%L (15 x 10%/mm?), with 0.22 (22%) 
band cells, 0.14 (14%) lymphocytes, and 
0.64 (64%) polymorphonuclear leukocytes; 
hemoglobin, 88 g/L (8.8 g/dL); Coombs’ 
test, negative; platelet count, 315 x 10%”/L 
(315 x 10*/mm*); erythrocyte sedimentation 
rate,75 mm/h; and serum albumin, 20 g/L 
(2.0 g/dL). Blood urea nitrogen level was 
9.3 mmol/L (26 mg/dL), and creatine level 
was 120 pmol/L (1.3 mg/dL), which were 
increased from values of 3 mmol/L 
(8 mg/dL) and 40 pmol/L (0.4 mg/dL), 
respectively, two days before admission. 
Urinalysis revealed 0.030 g/d (30 mg/24 h) 


of protein, 40 WBCs per high-powered 
field, and a few granular casts. Blood, 
urine, stool, throat, nasal, bacterial, and 
viral cultures were negative, as was rheu- 
matoid factor. Neither antinuclear anti- 
body nor antibodies to double-stranded 
DNA or to extractable nuclear antigen 
were detected. Serum hemolytic comple- 
ment C3 and C4 were normal. A right- 
sided middle lobe infiltrate was suspected 
on a chest roentgenogram. 

The patient was treated with intravenous 
fluids and cefuroxime sodium 
(100 mg/kg/d) for five days. Urine output 
remained good, yet despite adequate hy- 
dration, the patient’s serum creatinine level 
continued to rise to a peak of 120 pmol/L 
(1.4 mg/dL). Repeated urinalyses showed 
no protein, sediment, or WBCs. A 24-hour 
urine collection revealed a normal total 
protein level of 0.15 g/d (145 mg/24h). Renal 
ultrasound showed enlargement and in- 
creased echogenicity of both kidneys but 
no hydronephrosis, intrarenal mass, or 
perirenal fluid collections. A percutaneous 
renal biopsy specimen showed an intense 
interstitial infiltrate of inflammatory cells 
consisting predominantly of lymphocytes 


Fig 1.—Light micrograph of renal cortical tissue showing interstitial infiltrating lymphocytes, 
eosinophils, and occasional polymorphonuclear leukocyte ( x 100). 
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Fig 2.—Light micrograph of renal cortical tissue showing pseudogranuloma ( x 100). 


but also containing numerous eosinophils 
and scattered polymorphonuclear leuko- 
eytes (Fig 1). Diffuse interstitial edema 
was present. The 20 glomeruli available for 
evaluation were essentially normal. In 
some areas, the tubular basement mem- 
brane had been completely destroyed, and 
a pseudogranuloma composed of multinu- 
cleated tubular cells mixed with chronic 
inflammatory cells had formed (Fig 2). 
Arteries and arterioles were normal. Im- 
munofluorescence microscopy yielded neg- 
ative findings, with fluorescein-conjugated 
antisera to IgG, IgM, IgA, C3, fibrinogen, 


1. Clive DM, Stoff JS: Renal syndromes asso- 
ciated with nonsteroidal anti-inflammatory 
drugs. N Engl J Med 1984;310:563-572. 

2. Cartwright KC, Trotter TL, Cohen ML: 
Naproxen nephrotoxicity. Ariz Med 1979;36:124- 


Quotables: 


albumin, and x and à light chains. There 
was staining with fluorescein-tagged anti- 
albumin antibody of protein absorption 
droplets in the tubules. 

A diagnosis of interstitial nephritis con- 
sistent with hypersensitivity to naproxen 
was made. Naproxen therapy was discon- 
tinued on the second day of hospitalization; 
subsequent daily decreases occurred in the 
serum creatinine level to 110, 100, and 
60 pmol/L (1.2, 1.1, and 0.7 mg/dL). Two 
weeks after discharge, the serum creati- 
nine level was 40 pmol/L (0.5 mg/dL). 
During his hospitalization, the patient’s 
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serum potassium level rose from 
4.2 mmol/L (4.2 mEq/L) to a maximum of 
6.7 mmol/L (6.7 mEq/L), requiring treat- 
ment with sodium polystyrene sulfonate 
(Kayexalate). At discharge after seven days 
of hospitalization, his serum potassium 
level was 4.8 mmol/L (4.8 mEq/L). 


COMMENT 


We believe that this patient’s acute 
renal failure, interstitial nephritis, 
and hyperkalemia are associated with 
the use of naproxen. Neither biopsy 
findings nor clinical status suggested 
acute tubular necrosis. Previous re- 
ports concerning adults are in agree- 
ment that several factors increase the 
risk of renal toxicity with NSAID use.* 
These predisposing factors occur in 
clinical settings in which the adrener- 
gic and renin-angiotensin systems are 
activated in response to low effective 
circulatory volume, and the renal va- 
sodilatory effect of prostaglandins is 
necessary to maintain renal blood flow 
and the glomerular filtration rate.‘ 
With prostaglandin synthesis blocked 
by naproxen, renal blood flow is not 
sustained, and hyporeninemic-hypoal- 
dosteronism is induced, with subse- 
quent development of hyperkalemia.® 
This case demonstrates that the pedi- 
atric population may be at risk for 
renal toxic effects from NSAID use, 
especially in the setting of moderate 
dehydration. 


4, Lifschitz MD: Prostaglandin and renal blood 
flow in vivo studies. Kidney Int 1981;19:781-785. 

5. Gerber JG, Olson RD, Nies AS: Interrela- 
tionship between prostaglandins and renin re- 
lease. Kidney Int 1981;19:816-821. 


Writing: Editors are extremely fallible people, all of them. Don’t put too 
much trust in them. 


AJDC—Vol 142, May 1988 


Max PERKINS, Editor for Hemingway, 
Fitzgerald, Wolfe, Davenport, and others 


Naproxen Nephrotoxicity—Ray etal 525 


it 



















































-e The growth patterns of Southeast 
slan infants appear to differ from those 
of the National Center for Health Statis- 
ics standards for US children. This 
study examines the length, weight, and 
head circumference curves of 175 
ealthy, full-term, US-born Laotian and 
ambodian Infants seen periodically ata 
pediatric clinic from birth to 18 months of 
ge. The median iength, weight, and 
ead circumference values of these in- 
ants were significantly lower than those 
of the National Center for Health Statis- 
cs standards for infants older than 6 
ionths. These differences were more 
triking in girls than boys. A decision to 
observe rather than to pursue a diag- 
ostic work-up. in an otherwise healthy 
outheast Asian infant who exhibits a 
slow. growth pattern may be the most 
appropriate management style. 

: (AJDC-1988;142:526-531) 


Wit the resettlement of refugees in 

the past ten years, increased num- 
bers of Southeast Asian infants and 
children have entered the US health 
care. system. Providing basic well- 
child care to this group has proven to 
bea challenge to health care workers 
-as we try to evaluate their growth 
-based.on standards developed by the 
_ National Center for Health Statistics 
_ (NCHS). The NCHS growth standards 
_ for children from birth to 36 months of 
age were developed from data col- 
ected from 827 children who were 
ollowed up. longitudinally between 
29 and 1975 by the Fels Research 
nstitute, Yellow Springs, Ohio.’ The 
pulation represented by the NCHS 
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Growth Patterns of First-Generation 
Southeast Asian Infants 


aura-Mae Baldwin, MD, MPH, Shirley Sutherland, MN, ARNP 


growth curves differs ethnically, envi- 
ronmentally, and temporally from 
Southeast Asian infants seen in clini- 
cians’ offices today, raising questions 
about the use of these curves for this 
group. 

In the course of our clinical practices, 
we observed that healthy, US-born 
Southeast Asian infants’ growth dropped 
more frequently than that of children of 
other ethnic groups toward the fifth 
percentile of the growth curves devel- 
oped by NCHS. Failing growth without 
recovery dictates a period of frequent 
observations and often a formal evalua- 
tion investigating one or more of the 
causes of failure to thrive. High rates of 
anemia, parasitic infections, tuber- 
culosis, and other infectious diseases 
are well-known problems of the Asian 
refugees.”* Therefore, clinicians must 
consider failure to thrive as a cause of 
growth failure in Southeast Asian chil- 
dren. On the other hand, given the small 
size of Southeast Asian adults, could the 
infants’ slowed growth represent this 
group's normal pattern? 

Eveleth and Tanner's review‘ of the 
world literature supports the commonly 
held belief that the growth patterns of 
infants and children throughout Asia 
differ from those of other populations. 
However, no studies have examined the 
growth of Southeast Asian refugee chil- 
dren born in the United States. To help 
the clinician better manage the well- 
child care of Southeast Asian infants, 
this study characterizes the growth of a 
group of healthy, US-born Southeast 
Asian infants with no evidence of failure 
to thrive in the first 18 months of life. It 
examines their growth patterns for sim- 
ilarities to and differences from the 
NCHS standards. 


SETTING 


Approximately 808811 Southeast 
Asian refugees, primarily Laotian, 


Vietnamese, and Cambodian, have im- 
migrated to the United States since 
1975.5 The Southeast Asian refugee 
population in the state of Washington 
numbers 39200, ranking third behind 
California and Texas. Approximately 
60% of this group lives in King County 
(oral communication, J. Riess, MCP, 
1988). The infants included in this 
study were patients from the Chil- 
dren's Clinic at Harborview Medical 
Center, Seattle, a member of the Uni- 
versity of Washington hospital system. 
Harborview Medical Center provides 
inpatient and ambulatory care to a 
multiethnic population in inner-city 
Seattle, as well as to numerous special 
groups throughout King County, in- 
cluding Southeast Asian refugees. The 
Children’s Clinic, with an average of 
600 visits per month, provides am- 
bulatory care to this same urban, low- 
income, multiethnic population. Ap- 
proximately 25% of the clinic visits are 
made by Southeast Asian infants and 
children. Laotian and Cambodian 
translators were available half-time in 
the Children’s Clinic for the first year 
of the study and full-time for the re- 
maining period. 


SUBJECTS AND METHODS 


We identified all Southeast Asian infants 
who were born between May 1980 and Sep- 
tember 1984 and who had been seen in the 
Children’s Clinic between birth and 18 
months of age. Through chart review, we 
excluded the following infants from the 
study: (1) those born outside the United 
States; (2) those born before 37 weeks’ 
gestation; and (3) those born with complica- 
tions at birth or who had chronic illness in 
infancy. Two hundred seven infants quali- 
fied for the study. We extracted the follow- 
ing information from the charts of these 
infants: ethnic group, sex, date of birth, and 
hospital of birth. Weeks of age, weight in 
kilograms, and recumbent length and head 
circumference in centimeters. were re- 
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Laotian 
Cambodian 
Vietnamese 25 (12.1) 
Mixed ethnic 7 (3.4) 
Total 207 


101 (48.8) 
74 (35.7) 


corded from each well-child visit not com- 
plicated by illness and from minor-illness 
visits, such as follow-up for otitis media or 
dermatitis. 

Weight, length, and head circumference 
measurements were performed by regular 
clinic staff. Infants were undressed before 
measurement. Weights were recorded in 
kilograms to the nearest 0.01 kg. A spring- 
type scale was used to measure all weights 
until January 1984, after which a digital 
electronic scale was used. Staff used a 
right-angle measuring device to obtain 
crown-to-heel length measurements of in- 
fants in the recumbent position with both 
legs extended and feet at right angles. 
Lengths were recorded to the nearest 
0.1 cm. Brow-to-occiput head circum- 
ference was measured to the nearest 0.1 cm 
using an insertion-type plastic measuring 
tape. 

Several features of this data set compli- 
cate its analysis. First, we exerted no con- 
trol over the frequency and ages at which 
infants were brought to the clinic for care. 
Each infant had a variable number of total 
visits, and there was little uniformity to the 
weeks of age at which the infants were 
brought to the clinic. Second, each infant 
contributed more than one growth point to 
the data set, a characteristic of longitudinal 
data collection. Third, there was an in- 
creasing amount of variation in growth 
Measurements from birth through 18 
months of age. The latter two features of 
the data set, dependency of growth points 
and heteroscedasticity of the data, repre- 
sent violations of the assumptions needed 
to use linear regression, a tempting 
analytic technique. To solve these prob- 
lems, we created a unique method of analy- 
sis. 

First, we defined two study samples. The 
“total sample” included the original 207 
infants who qualified for the study. We also 
defined a smaller “subsample” of infants. 
Infants who qualified for the subsample 
each had at least six growth points that 
were evenly spaced over the first 18 months 
of life. Infants with less than six evenly 
spaced growth points were excluded from 
the subsample. 

We used polynomial regression tech- 
niques on the growth points of the total 
sample to define the best-fitting regression 
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Meh Tet at Ses 


Included in subsample 41 (44) 
Excluded 52 (56) 
Total 93 93 





functions for weight, length, and head cir- 
cumference for the group. We applied these 
same functions to each member of the sub- 
sample to predict weight, length, and head 
circumference values for individual infants 
at each of seven ages: birth and 1, 3, 6, 9, 12, 
and 18 months. We then calculated the 
median, or 50th percentile, of the predicted 
growth parameters for this subsample of 
infants at each of these ages. We compared 
the 50th percentile values of our sample 
with NCHS standards both visually, after 
plotting them onto NCHS curves, and sta- 
tistically, with the sign test. Weight-for- 
length figures, which are independent of 
age and less dependent on ethnicity, were 
also plotted onto NCHS curves. 

We created a second analytic method to 
check the accuracy of our first regression 
technique. We grouped the data from the 
total sample into several “windows of 
time,” advanced the window by one week, 
and calculated the median growth point for 
each window of time. For example, we 
aggregated all growth points recorded on 
infants between birth and 3 weeks of age 
and then calculated the median for the 
points in this window of time. We repeated 
this process for all points between 1 and 4 
weeks, 2 and 5 weeks, and so forth. We 
plotted the medians from each window of 
time onto the curves drawn with the re- 
gression techniques to compare the results 
of the two methods. The advantage of this 
second technique is its use of the total 
sample of growth points rather than the 
smaller subsample. 


RESULTS 


Table 1 shows that 84% of the infants 
eligible for the study were Laotian and 
Cambodian. Because of their small 
numbers, we excluded infants of Viet- 
namese and mixed ethnic origin, leav- 
ing 101 Laotian and 74 Cambodian in- 
fants in the total sample. Forty-seven 
percent of these infants were female 
and 53% were male. Ninety-five per- 
cent of the infants were born at the 
University Hospital, Seattle. 

Each infant had between two and 15 


34 (37) 
59 (63) 


33 (35.5) 
60 (64.5) 


45 (55) 
37 (45) 


42 (51) 
40 (49) 


41 (50) 
41 (50) 
93 82 82 82 

*W indicates weight; L, length; and HC, head circumference. 


measurements, with an average of 7.4 
measurements. We recorded values 
for 1286 weight, 1134 length, and 1087 
head circumference measurements for 
these 175 infants. Ninety-seven per- 
cent of the infants began care at the 
Children’s Clinic within the first two 
months of life. Ninety-four percent of 
infants were bottle-fed from birth. 
An equal number participated in the 
Special Supplemental Food Program 
for Women, Infants, and Children 
(WIC). 

We defined regression functions 
that modeled sex, weeks of age, and 
various polynomials of weeks as the 
independent variables and weight, 
length, and head circumference as the 
dependent variables. The following re- 
gression equations were fitted: (1) 
weight is equal to A + B (In weeks)’; (2) 
length is equal to A+B (In weeks)’; 
and (3) head circumference is equal to 
A+B (weeks) + C (In weeks)’, in which 
A indicates the intercept of the curve; 
B and C, unstandardized regression 
coefficients that determine the slope; 
and In weeks, natural logarithm of 
weeks. Each of these regression mod- 
els explained over 90% of the variance 
in weight, length, and head circum- 
ference. Male and female infants were 
found to have noncoincident growth 
curves and were thus examined sepa- 
rately. 

Table 2 shows the number of infants 
who qualified for inclusion in the 
smaller subsample with six or more 
evenly spaced weight, length, and 
head circumference measurements in 
the first 18 months of life. Over 50% of 
infants were excluded from the regres- 
sion analysis because they did not 
meet these criteria. The infants in- 
cluded in the analysis had an average of 
nine recorded measurements, while 
the excluded infants had an average of 
seven measurements. The previously 
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Fig 1.—Weight-by-age percentiles for girls from birth to 36 months 


of age. a indicates P<.001; b, P<.05. 


defined regression equations were fit 
to each individual in the subsample. 
We extrapolated weight, length, and 
head circumference measurements at 
birth and 1, 3, 6, 9, 12, and 18 months of 
age from each infant’s predicted curve, 
then calculated the median at each of 
these ages. 

Figures 1 through 6 superimpose the 
subsamples medians for length, 
weight, and head circumference onto 
the NCHS growth curves. The median 
weights of both male and female in- 
fants roughly coincided with those of 
the NCHS curves until 6 months of 
age, when the curves of the female 
infants dropped below the NCHS me- 
dian curve. At 9 months of age, the 
median weights for both sexes had 
clearly fallen below the NCHS me- 
dian. By 18 months of age, the median 
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Age, mo 


Fig 2.—Weight-by-age percentiles for boys from birth to 36 months 


weight for female infants was below 
the NCHS 25th percentile. The fall in 
median weight for male infants was 
less striking but still significantly 
lower than the NCHS 50th percentile. 

Length and head circumference 
measurements show similar patterns. 
However, both male and female infants 
exhibited significantly lower median 
lengths than the NCHS medians ei- 
ther at birth or within the first month 
of life. This lower median length per- 
sisted for both groups to 18 months of 
age. 

Weight-for-length measurements in 
the two sexes are shown in Figs 7 and 
8. In both groups, each median weight 
for length was above the 50th percen- 
tile until the infants reached a length 
value that would correspond to that of 
a 6-month-old infant. At this point the 


of age. a indicates P<.001; b, P<.05. 


weight-for-length median drops to the 
50th percentile for male infants and 
below the 50th percentile for female 
infants. 

Although the results are not shown 
herein, our windows-of-time tech- 
nique, which uses the total sample, 
corroborated the findings of the re- 
gression method. The medians gener- 
ated by the grouped data technique 
were comparable with those generated 
by the regression method that uses the 
smaller subsample. 


COMMENT 


In 1980 the Centers for Disease Con- 
trol (CDC), Atlanta, first reported 
data on Southeast Asian infants’ 
growth from a subsample of their 
study of 400000 screening visits for 
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Fig 3.—Length-by-age percentiles for girls from birth to 36 months 


of age. a indicates P<.001; b, P<.05. 


the WIC and the Early and Periodic 
Screening, Diagnosis, and Treatment 
Program.” The CDC reported that up 
to 25% of Southeast Asian infants less 
than 12 months old had lengths below 
the fifth percentile on the NCHS 
growth charts. In 1981, Peck et al' 
reported similar findings in a sample of 
821 Southeast Asian infants from four 
clinics serving large numbers of ref- 
ugees in the states of California and 
Washington. They found that 31% to 
33% of Southeast Asian infants be- 
tween birth and 23 months of age had 
heights for age more than 2 SDs below 
the NCHS mean, and 14% to 18% of the 
same infants had weights for age more 
than 2 SDs below the NCHS mean. In 
1984, Olness et al’ compared the an- 
thropometric measurements of 1650 
Southeast Asian children in refugee 
camps and the surrounding Thai vil- 
lages with the NCHS standards. Be- 
tween 40% and 55% of these children 
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aged 9 months to 13 years had weight 
and height measurements for age that 
were more than 2 SDs below the 
NCHS mean. 

The degree to which the growth of 
the children in these three studies fell 
below the NCHS standards is striking. 
However, each of the studies included 
children who had spent some or all of 
their lives in Southeast Asia, where 
poor nutritional or socioeconomic con- 
ditions may have played an important 
role in determining their growth pat- 
terns. 

Using two separate analytic meth- 
ods, we have confirmed our clinical 
observation that the growth pattern of 
US-born Southeast Asian infants dif- 
fers from the pattern of the standard 
NCHS growth curves. Since over 50% 
of the infants were excluded from the 
regression analysis because of insuffi- 
cient numbers of growth points, the 
corroboration of our windows-of-time 















































Age, mo 


Fig 4.—Length-by-age percentiles for boys from birth to 36 months 
of age. a indicates P<.001; b, P<.05. 


technique was crucial. If the smallest 
infants who required frequent obser- 
vation made up the majority of the 
subsample, our findings from the re- 
gression technique could represent an 
underestimate of the normal growth of 
Southeast Asian infants. However, the 
second analytic technique using the 
total sample showed comparable medi- 
ans throughout, making this scenario 
an unlikely one. 

We do not presume to have eluci- 
dated a clear-cut cause for this growth 
pattern difference. Attempts to sepa- 
rate the genetic and environmental 
determinants of growth have surfaced 
frequently, but investigators have 
never drawn indisputable conclu- 
sions.*”° However, the inclusion crite- 
ria for this study diminish the effects of 
several environmental factors on the 
growth of these infants. First, the 
inclusion of only full-term infants with- 
out identified chronic disease or birth 
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Fig 5.—Head circumference—by-age percentiles for girls from birth 
to 36 months of age. a indicates P<.001; b, P<.05. 
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Fig 7.—Weight-by-length percentiles for girls from birth to 36 
months of age. 
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Fig 6.—Head circumference—by-age percentiles for boys from birth 
to 36 months of age. a indicates P<.001; b, P<.05. 
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Fig 8.—Weight-by-length percentiles for boys from birth to 36 
months of age. 
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complications helped ensure that in- 
fants with conditions that can compro- 
mise growth were excluded from the 
~ study population. Second, 94% of the 
infants were being bottle-fed and re- 
ceiving food vouchers through the 
-WIC program, ensuring the availa- 
bility of adequate nutrition. Although 
WIC nutritionists at the Harborview 
Children’s Clinic reported variable 
success in introducing solids to these 
infants at 6 months of age, infants 
receiving an adequate volume of prop- 
erly prepared formula should not re- 
quire solid foods for normal growth 
until approximately age 1 year (oral 
communication, P. Pipes, MPH, RD, 
1986). Therefore, nutritional defi- 
ciency intervening at 6 months of age is 
an unlikely cause of the slowed growth 
pattern. 
“Work performed in other Asian 
-countries corroborates the findings of 


< this study. Eveleth and Tanner's re- 


view’ of the literature examining Asian 
populations’ growth between birth and 
lL year of age reveals that with only one 
exception these groups have mean 
weights within the European range 
until 6 months of age, when they begin 
to “fall off” the curve. Growth curves 
developed for Thai infants, then super- 
imposed on NCHS curves, show a 
similar phenomenon.” Thai infants fol- 
low NCHS standards until about 6 
months of age, when their median 
curve falls to about the NCHS 25th 
percentile for both male and female 
infants. The nutritional, medical, and 
- goeioeconomic differences between 
Asian infants born in the United 

“States and those born in Asia are for- 
< -midable, however, and make direct 


1, Monthly Vital Statistics Report, US Dept of 
Health and Human Services publication (HRA) 
76-1120. National Center for Health Statistics, 
vol 25, No. 8, 1976. 

2. Health status of Indo-Chinese refugees. 
MMWR 1979;28:386-390. 

3. Nutrition Surveillance, Annual Survey 
1980, US Dept of Health and Human Services 
publication No. 83-8295. Atlanta, Centers for 
Disease Control, 1982. 

4, Eveleth PB, Tanner JM: Worldwide Varia- 
tion in Human Growth. New York, Cambridge 
University Press, 1976. 
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comparisons between these studies 
and our results questionable. 

Barr and colleagues’ study” of the 
growth patterns of Asian children en- 
rolled in San Francisco’s Kaiser Pedi- 
atric Multiphasic Program provides 
important data on an Asian population 
living in the United States. Children 
enrolled in this program came from 
families where at least one parent was 
working and receiving health insur- 
ance, thereby loosely controlling for 
medical, nutritional, and socioeco- 
nomic status. Although infants 
younger than 1 year were not included 
in this study, children 1 year of age and 
older were generally shorter and 
lighter than their NCHS counterparts 
until the age of 14 years, when boys 
caught up to the NCHS standards but 
girls continued to lag behind. At least 
until the age of 14 years, Asian children 
in the United States have also shown 
differences in their growth patterns 
when compared with NCHS stan- 
dards. 

This work is limited by the selected 
nature of the clinic’s urban, low-income 
patient population. We were unable to 
adjust for socioeconomic status in the 
analysis, leaving open the question of 
its influence on our study results. Low 
socioeconomic status might affect in- 
fant growth through (1) an inability to 
provide adequate nutrition or (2) psy- 
chosocial stress in the home, which is 
one cause of failure to thrive. The 
participation of nearly 100% of infants 
in the WIC program ameliorates the 
first mechanism. Psychosocial stress 
is difficult to measure, however, and its 
effect on these families is unknown. 
Examining the growth patterns of a 
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control group of non-Southeast Asia 
infants from our clinie might help 
clarify this issue, but for logistic rea- 
sons this examination was not done 
With these limitations in mind, th 
features of this infant population mus 
be carefully reviewed when generaliz- 
ing the results of this work. 


IMPLICATIONS 


Physicians are currently using the 
best clinical judgment to manage t 
care of Southeast Asian infants whos 
growth patterns differ from those pub- 
lished by the NCHS. Often, this in- 
volves an observational period rather 
than aggressive diagnostic measures 
in an otherwise normal infant. The 
findings of this work can help reassure 
clinicians choosing this observational 
path that a slowed growth pattern ap- 
pears characteristic of healthy, ful 
term, US-born Laotian and Cambi 
dian infants with sound nutrition 
supplementation and counseling « 
their parents. However, the relatively 
small number of infants used in this 
analysis and our inability to clearly 
separate the effects of genetic an 
environmental factors on growth 
preclude the substitution of these 
curves for the NCHS standards. 
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A Case-Control Study 





-© We performed a case-control inves- 
-tigation of 43 full-term infants with nec- 
_ rotizing enterocolitis (NEC) to identify 
_ possible risk factors and unique fea- 
tures of the disorder in the more mature 
infant. Two control groups were used. 
The first consisted of “healthy” term 
infants. The. second was a group of 
“sick” term infants who did not develop 
NEC. The 43 term infants with NEC rep- 
resented 12.7% of all 338 neonates with 
NEC. The median age at onset of symp- 
toms was 2 days, and 18 infants devel- 
oped NEC on the first day of life. Two 
_ (4.7%) of the 43 affected term infants 
died, while 35 (11.9%) of 295 preterm 
infants with the disorder died. Only three 
of the full-term infants who subse- 
< quently developed NEC had entirely un- 
remarkable courses prior to the onset of 
symptoms. Sick infants, in particular 
those who are small for gestational age 
or require exchange transfusions, are at 
risk for NEC. Several other features that 
may be associated with the subsequent 
development of NEC Include the follow- 
ing: perinatal asphyxia, presence of um- 
billcal catheters, antecedent respiratory 
distress, polycythemia, and maternal 
preeclampsia. Full-term infants with 
these features should be treated with 
cautious observation and aggressive 
management early in the neonatal pe- 
riod should they develop signs and 
symptoms suggestive of NEC. 

` (AJDC 1988;142:532-535) 
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ecrotizing enterocolitis (NEC) is 
the most common gastrointesti- 
nal emergency presenting during the 
neonatal period.'? The onset of NEC 
typically occurs at 3 to 10 days of age, 
albeit up to 31% of the cases may occur 
after 2 weeks of age.** Although NEC 
is commonly thought of as occurring 
almost exclusively in premature infants, 
it is estimated that 5% to 25% of cases 
occur in infants of greater than 38 
weeks’ gestation.** Of the many reviews 
of the disorder, however, the largest 
population of term gestation infants 
consists of only 13 affected children.?+* 
In addition, controlled investigations 
have demonstrated that there are no 
consistent risk factors among infants 
with NEC compared with matched in- 
fants without the disorder.’ One must 
note, however, that these previous con- 
trolled studies have included all infants 
with NEC, the majority of whom were 
premature. We conducted a case-control 
study of NEC in 43 full-term infants to 
identify possible risk factors and unique 
features of the disorder in newborns of 
greater maturity. 


PATIENTS AND METHODS 


We examined the records of all infants 
with NEC who had been born in US Army 
hospitals, worldwide, during the period from 
Jan 1, 1980, through Dee 31, 1985. This 
information was obtained through the US 
Army Patient Administration and Biosta- 
tistics Activity at Fort Sam Houston, Tex. 
The initial data consisted of the dates of 
hospitalization, gestational ages of affected 
infants, and all diagnoses made. Once infants 
of term gestation were identified, the indi- 
vidual hospitals were contacted and the ac- 
tual inpatient hospital records were obtained 
and reviewed. 

We defined a case of NEC as an illness 
in an infant fulfilling the modified staging 
criteria of Bell et al for definite or ad- 
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vanced NEC.? As such, affected infants 
had elinical signs and symptoms of NEC, 
as well as definitive roentgenographic and/ 
or pathologic findings. For each case of 
NEC two case-control infants were chosen. 
The first was a randomly selected term 
gestation infant born at the same US Army 
hospital within 24 hours of the affected 
child. The second control subject was the 
first full-term neonate who was considered 
to be “sick” born in the same facility sub- 
sequent to the affected child. These were 
infants who had been indexed as 
having been “seriously ill” or “very seri- 
ously ill.” The records of the control infants 
were similarly obtained and reviewed. Ges- 
tational ages for all newborns were deter- 
mined from the maternal menstrual history 
and confirmed by physical and neurologic 
findings." Small-for-gestational-age and 
large-for-gestational-age infants were de- 
fined by birth weights of less than the 
tenth or greater than the 90th percentile 
for gestational age, respectively.” 

Data were evaluated for significance us- 
ing x? analysis, the two-tailed Fisher's ex- 
act probability test, and Students ¢ test. 
The multivariate analysis method of Hol- 
ford et al? was used to assess the effect of 
multiple variables. This is a linear logistic 
model in which we evaluated the individual 
effects of the discrete variables listed in 
the Table. In this manner we were able to 
distinguish which potential risk factors 
were independently most closely associ- 
ated with the outcome (NEC). 


RESULTS 


During the six-year period of the 
investigation, 264789 infants were 
born in Army hospitals. Three hun- 
dred thirty-eight of these neonates 
were subsequently diagnosed as hav- 
ing NEC. Forty-three (12.7%) of the 
affected newborns were of 38 weeks’ 
or greater. gestation and were consid- 
ered to be “full term.” The. overall 
oceurrence of NEC was 1.3 cases per 
1000 live births. Of the 247339 full- 
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Infants With 
NEC, 


No. (%) 

Mean birth weight, g 
Mean gestational age, wk 39.9 
Perinatal asphyxia 18 (41.9) 
Umbilical catheter 16 (37.2) 
Respiratory distress 13 (30.2) 
Smail for gestational 

age 11 (25.6) 
Large for gestational 

age 9 (20.9) 
Hypoglycemia (serum 

glucose <1.7 mmol/L 

{<30 mg/dL}) 
Exchange transfusion 
Maternal preeclampsia 
Polycythemia 

(hematocrit >0.65 

[>65%) 
© of o Myelomeningocele 

|- Death 


9 (20.9) 
9 (20.9) 
8 (18.6) 


7 (16.3) 
3 (7.0) 
2 (4.7) 


“Sick” Control 
Infants, 
No. (%) 


39.8 
11 (25.6) 
15 (34.5) 


1 (2.3)t 20 (46.5) 


1 (2.3)tt 3 (7.0)$§ 


5 (11.6) 6 (14.0) 


5 (11.6) 3 (7.0) 
Ot 2 (4.7)§ 
1 (2.3)tt 4 (9.3) 


3 (7.0) 
0 
4 (9.3) 





` *Differences are not statistically significant unless otherwise noted. 


=: ¢Significant at P<.01. 


Significant independent risk factor as determined by the method of Holford et al.'3 


§Significant at P<.05. 


Seven partial and two double-volume exchange transfusions. 


term infants born, 5491 had been con- 
sidered to be sick. The frequency of 
the. disorder among all term infants 
was 0.17 per 1000 live births, while 
among premature infants it was 16.9 
per 1000 live births. These figures 
probably underestimate the occur- 
rence of NEC among “Army-born” 
neonates. In several of the smaller 
military hospitals, infants who are 


_ more than moderately ill are trans- 


~~ ferred to the nearest civilian level 3 
. Nursery rather than to more distant 

-government centers. In addition, there 
may have been records in which the 
diagnosis of NEC was inadvertently 
not indexed. 

There was no seasonal variation of 
the disorder. We defined an epidemic 
as four or more episodes of NEC 
during any three consecutive months 
in each particular facility, Sixteen 
(87.2%) of the 43 affected term infants 
had their conditions diagnosed during 
such epidemics at their particular in- 
stitution. Of the 295 identified pre- 
mature infants with NEC, 118 (40.0%) 
had their conditions similarly diag- 
nosed during an apparent outbreak. 
Two (4.7%) of the 43 affected term 
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infants died. However, only one of the 
deaths could be directly attributed to 
NEC. In contrast, 35 (11.9% 
[P<.001) of 295 preterm infants with 
the disorder died. One of the 41 survi- 
vors had recurrence of NEC. Eighteen 
(41.9%) of the 43 full-term children 
had the initial clinical manifestations 
of NEC on the first day of life (17 had 
been fed). The median age of onset of 
the disorder was 2 days of age. Two 
infants had incipience of symptoms at 
17 and 48 days, respectively. These 
were both chronically ill, neurologi- 
cally impaired children who required 
mechanical ventilation and had re- 
peated episodes of hypoxemia. Ex- 
cluding these two infants, the mean 
age of onset of symptoms was 1.6 days. 
A total of six (14.0%) of the 43 infants 
with NEC had not been fed prior to 
the onset of their clinical symptoms. 
Selected characteristics of the study 
infants compared with their matched 
control subjects are presented in the 
Table. When compared with the 
healthy control subjects, significant 
features (P<.01) in the affected neo- 
nates included perinatal asphyxia, the 
presence of an umbilical catheter, res- 








































piratory distress, smallness for ges- 
tational age, exchange transfusions, 
maternal preeclampsia, and polyey- 
themia. 

When compared with the sick con- 
trol infants, the affected group had 
significantly higher frequencie 
(P<.05) of exchange transfusions and 
smallness for gestational age. Al- 
though not statistically significant, 
three of the infants with NEC had 
myelomeningoceles and nine had hi 
tories of preceding hypoglycemi: 
Only three of the children with NEC 
had been term, healthy, appropriate 
for gestational age, and had had ap- 
parently unremarkable prenatal and 
postnatal courses prior to the onset of 
clinical symptoms. When compared 
with the “well” control infants, as- 
phyxia, smallness for gestational age, 
and maternal preeclampsia were dem- 
onstrated to be independent variables 
associated with NEC. When compared 
with the sick control infants, the sole 
independent risk factor was smallness 
for gestational age. 


COMMENT 


Since its recognition as the preemi- 
nent serious gastrointestinal tract dis- 
order encountered in the newborn, 
NEC has typically been thought of as. 
a disease exclusively affecting pre 
mature infants.'2* Several epidemio- 
logic perspectives have noted, how- 
ever, that full-term neonates 
constitute 5% to 25% of the cases of 
NEC.?346 The current. investigation 
represents the largest reported group 
of term infants with the disorder. We 
found that 43 (12.7%) of 338 affected 
infants are of 38 weeks’ or greater 
gestation, confirming the previous re- 
ports. 

The most important risk factor for 
NEC is prematurity. We found. a 100- 
fold increased risk for the disorder. 
among premature compared with al 
full-term infants. The few publishe 
controlled investigations have demon 
strated no other consistent risk factors 
among infants with NEC compared 
with unaffected. matched new 
borns.+5* The majority of infants i 
these particular studies were of pr 
mature gestation. As such, both con 
trol and affected infants were quite. 
likely to have possible risk factors 
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respiratory distress, umbilical cathe- 
ters, asphyxia, etc). Due to this lack 
of distinct elements of susceptibility, 
Kanto et al hypothesized that the 
development of NEC is primarily due 
o immaturity of the gastrointestinal 
ract rather than to ischemia. This 
group found that maternal toxemia 
vas inversely related to the presence 
f NEC in premature newborns. In 
ontrast, we have found a significant 
association of maternal preeclampsia 
in full-term infants who subsequently 
‘develop the disorder. 

- Wilson et al? reported the cases of a 
group of infants with birth weights of 





significant risk factors included a he- 
atocrit of more than 0.6 (>60%), 
hypoglycemia, and respiratory dis- 
_ tress. In a noncontrolled report of 13 

term infants with NEC, five affected 
children had congenital heart disease 
while the remaining eight developed 
the disorder after the 25th day of life 
following protracted diarrhea.* In ad- 
dition, de Gamarra et al reported an 
epidemic of NEC in 12 infants with a 
_ gestational age of 38 weeks or greater 
in whom a corona virus outbreak was 
_ implicated as contributing to the dis- 
rder: Kliegman and Fanaroff* re- 
iewed the features of NEC in 123 
eonates. Of the nine full-term infants 
ith the malady, four were polycythe- 
mic, two had cyanotic congenital heart 
isease, and one had been asphyxi- 
ated. The current investigation ap- 
pears to identify several features that 
may place full-term infants at risk for 
NEC: perinatal asphyxia, polycythe- 
‘mia, respiratory distress, history of 
‘partial or double-volume exchange 
transfusions, presence of umbilical 
_eatheters, smallness for gestational 
“age, maternal preeclampsia, and, per- 
haps, the presence of hypoglycemia or 
a myelomeningocele. Several of these 
actors. are interrelated: polycythe- 
mia, umbilical catheters, and ex- 
hange transfusions, as well as respi- 
atory distress and umbilical 
atheters. Two previously identified 
determinants, congenital heart dis- 
ease and protracted diarrhea, were 
not confirmed by this investigation. 
Simply speaking, sick term infants are 
more likely to get NEC than healthy 
- newborns. The majority of term ges- 
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tation neonates who ultimately de- 
velop NEC will exhibit some feature 
that. should make them stand out as 
being at increased risk for the disor- 
der. These specifie perinatal factors 
would generally appear to affect gas- 
trointestinal tract blood flow or might 
result in gastrointestinal tract ische- 
mia. Thus, in full-term infants the 
aspect of relative gut immaturity may 
play a lesser role in the pathogenesis 
of NEC. 

Black et al% recently suggested that 
the type of solution used for partial 
exchange transfusions (specifically, 
fresh frozen plasma) may be respon- 
sible for the extraordinarily high in- 
cidence of NEC in their series of 
patients with polycythemia. This in- 
vestigation does not corroborate their 
belief. In the nine infants we have 
described, NEC appeared following 
the use of a variety of exchange solu- 
tions (5% albumin, human plasma pro- 
tein fraction [Plasmanate], “diluted” 
Ringers lactate, and fresh frozen 
plasma). Black and associates found 
that 81% of “exchanged” hyperviscous 
infants had some type of gastrointes- 
tinal tract problem (19% NEC), com- 
pared with 58% of “nonexchanged” 
hyperviscous infants (0% NEC). Pos- 
sible mechanisms could include im- 
proper catheter placement, throm- 
boembolic phenomena, or relative 
ischemia from the “thick blood” failing 
to deliver oxygen. This high degree of 
association between polycythemia and 
NEC has not been our experience, 18 
In a previous investigation, we found 
that fewer than 2% of 932 polycythe- 
mic infants subsequently developed 
NEC." 

Necrotizing enterocolitis following 
exchange transfusion is believed to 
have low morbidity and mortality.! Our 
findings generally support this belief. 
Eight of the nine affected infants who 
had had either partial or double-vol- 
ume exchange transfusions had rela- 
tively uncomplicated hospital courses. 
However, one of the infants who re- 
quired a partial exchange transfusion 
for polycythemia (performed via pe- 
ripheral catheters with human plasma 
protein fraction) had a subsequent 
course complicated by NEC, Esche- 
richia coli, and then Bacteroides fra- 
gilis septicemia, disseminated intra- 





vascular coagulation, seizures, and 
multiple perforations of the intestine 
that required four separate laparoto- 
mies. 

The typical onset of NEC is between 
the third and tenth days of life.!* Thilo 
et al found that 16% of 79 infants with 
NEC had the onset of clinical symp- 
toms on the first day of life. These 
infants were larger and more mature 
than those with later onset. In addi- 
tion, although few full-term neonates 
were affected, both Stoll et al and 
Teasdale et al? have noted an inverse 
relationship between gestational age 
and age at onset of NEC. We have 
confirmed that larger, more mature 
infants are more likely to develop the 
disorder early in the neonatal period. 

A significant percentage of the cases 
of NEC (87.2% in full-term and 40.0% 
in premature infants) occurred during 
“epidemics” in specific hospitals. This 
finding lends further credence to the 
hypothesis that NEC, in part, is an 
infectious disease. +248 We were unable 
te identify specific pathogens that 
could be implicated at particular insti- 
tutions. 

Twenty-one percent (9/23) of the 
term infants in the current investiga- 
tion required surgical intervention. 
This contrasts with the 35% to 68% 
frequency of surgery noted in previous 
reports.» These earlier accounts 
were from an era in which early man- 
ifestations of NEC may not have been 
as aggressively treated as they cur- 
rently are. Furthermore, “classic” 
NEC has a reported mortality of 20% 
to 56%.145.7.920.21 We found a mortality 
rate of only 4.7% (2/48) among term 
infants and 11.9% (35/295) among pre- 
mature infants with NEC. These find- 
ings may reflect a less severe form of 
the disorder among term infants, as 
well as improved diagnosis and man- 
agement of the entity among all in- 
fants. 

Reports of a mild form of NEC 
termed “benign pneumatosis coli,” 
have appeared. This condition is said 
to occur in more mature infants who 
present with frank hematochezia. Af- 
fected children are minimally symp- 
tomatic and have abdominal roentgen- 
ograms characterized by the presence 
of isolated sigmoid or colonic. pneu- 
matosis. None of the 43 infants we 
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_ describe would appear to fit this clas- 

sification. The affected infants in this 
_ investigation were quite symptomatic 
and none had isolated segments of 
_ pneumatosis in the colon. The method 

- of selection may have precluded selec- 
_ tion. of milder forms of NEC such as 
--pneumatosis coli. 
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We conclude that a substantial pro- 
portion of neonates with NEC will be 
of term gestation and present earlier 
than premature infants with the dis- 
order. In addition, the majority of 
affected term infants will have been 
ill. Full-term infants exhibiting one or 
more of the apparent predisposing 
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<e- We retrospectively Identified and 
prospectively followed up 62 patients 
with 78 venous-access catheters over a 
_ 30-month period (15773 catheter-days) 
_, to compare infectious complications of 
_ Broviac-Hickman catheters (n=33} and 
totally. implantable venous devices 
(n=45) in pediatric oncology patients. 
Demographic data and. characteristics 
of catheter use were comparable for both 
groups. Significantly associated with 
the risk of a catheter-associated infec- 
tion were (1) the percentage of time the 
patient was neutropenic and (2) a patient 
age of younger than 2 years. In the 
_. Broviac-Hickman catheter group, 14 
_ eatheter-associated infections occurred 
In. 27% of patients using catheters for an 
-infection rate of 0.21/100 catheter-days. 
inthe implantable venous device group, 
13 infections occurred in 24% of patients 
using catheters for an Infection rate of 
0.14/100 catheter-days. The relative risk 
of infection from Broviac-Hickman cath- 
eters compared with Implantable venous 
devices was. 1.5, which was not signifi- 
cant (95% confidence interval, 0.7 to 3.2). 
_ Thus, the Incidence. of Infectious com- 
_ -plications was comparable for both cath- 
eter types. 
‘(AJDC 1988;142:536-540) 





















































_ Qubeutaneously tunneled Silastic 

-= right. atrial catheters (Broviac- 
Hickman catheters) protrude through 
the skin and require regular accessing 
for maintenance of patency"; it is not 
surprising that infectious and nonin- 
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fectious complications have been re- 
ported with their use.” Totally im- 
plantable venous devices are also 
subeutaneously tunneled right atrial 
catheters that differ from Broviac- 
Hickman catheters because they have 
a subcutaneous portal with self-seal- 
ing septum that is accessed by needle 
puncture through intact skin. They 
require less manipulation and have had 
lower infectious and noninfectious 
complication rates than reported for 
Silastic catheters.:7 However, no 
comparative studies of these two cath- 
eter types have been reported. We 
prospectively compared our experi- 
ence with Broviac-Hickman catheters 
and the totally implantable venous 
devices in a pediatric oncology popu- 
lation. 


PATIENTS AND METHODS 
Patient Population and 
Data Collection 


All pediatric oncology patients who re- 
ceived a surgically placed venous-access 
catheter were identified at time of place- 
ment and recorded in a logbook on the 
pediatric oncology ward. Patients who had 
a catheter placed between April 1985 and 
August 1987 were identified, and the oc- 
currence of infection was determined by 
chart review. Patients were followed up for 
a minimum of 30 days after placement. 
Demographic and clinical data and infor- 
mation regarding catheter use were ob- 
tained from detailed flow sheets main- 
tained on all oncology patients. Data collec- 
tion was verified by review of inpatient 
records for all hospital admissions, the 
surgical report of the catheter placement 
procedure, and the microbiology labora- 
tory reports of all positive blood cultures. 
Demographic, clinical, and laboratory data 
(Table 1), as well as mechanical catheter 
complications, catheter-associated. and 
catheter-independent infectious complica- 
tions (defined below), and episodes of fever 
were recorded. In addition, percentage of 
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time the patient was neutropenic (defined 
as the number of weeks in which at least 
one complete blood cell count showed an 
absolute granulocyte count <0.5 x 10%L 
{[<500/mm*] divided by the number of 
weeks the catheter was in place), percent- 
age of days in which the catheter was 
accessed, and percentage of inpatient days 
were calculated for all patients. 


Clinical Methods 


The venous-access catheters used were 
Silastic subcutaneously tunneled Broviac- 
Hickman catheters (Evermed), and totally 
implantable venous devices (Mediport, In- 
fusaport, and Port-a-cath). Choice of cath- 
eter type was, in general, by parental 
discretion following a description of the 
two catheter types and discussion of advan- 
tages and disadvantages of both types in 
terms of catheter care and patient comfort; 
comparative infection rates were not dis- 
cussed as these data were unavailable. 
Prior to March 1986, only Broviae-Hickman 
catheters were used. A patient who had a 
failure with one type of catheter often 
subsequently received the other type of 
surgically placed catheter. Patients in 
whom referral for bone marrow transplan- 
tation was anticipated received Broviac- 
Hickman catheters. 

All catheters were placed by pediatric 
surgeons in the operating room. The Bro- 
viac-Hickman catheter dressing was 
changed once daily in the hospital and on 
alternating days at home. Implantable ve- 
nous device dressings were changed every 
48 hours by a nurse while the device was 
in use; the access needles were changed 
weekly. All patients with fever were admit- 
ted to the hospital and examined uniformly. 
Serum samples for culture were obtained 
through the venous-access catheter and 
from a peripheral vein and injected into a 
1.5 microbial tube (Isolator). In general, 
therapy with vancomycin hydrochloride 
was instituted for patients with adequate 
neutrophil counts, and: vancomycin, ticar- 
cillin disodium, and tobramycin sulfate 
were given to patients with neutropenia. 

An infection was considered. definitely 
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Brovisc-Hickman 
Catheters (n = 33) 


Days 
Exposure, % 


No. (%) 
Age, y 
<2 6 (18.2) 


2-10 20 (60.6) 
>10 7 (21.2) 

Gender 
M 


19 (57.6) 
F 14 (42.4) 


Diagnosis 
“Solid tumor 


a Leukemia 


Perioperative antibiotic use 
Yes 11 (33.3) 


No 22 (66.7) 


17 (51.5) 
16 (48.5) 


Broviac-Hickman 
Catheters 


implantabie Venous 
Devices (n= 45) 


Days 


No. (%) Exposure, % 


6 (13.3) 
25 (55.6) 
14 (31.1) 


24 (53.3) 
21 (46.7) 


22 (48.9) 
23 (51.1) 


21 (46.7) 
24 (53.3) 


implantable Venous 
Devices 





<: Absolute 
::tgranulocyte count 
atplacement, 
x 10L (/mm?) 


Time neutropenic, % 
Days accessed, % 
inpatient days, % 


Days catheter in placet 
Mean 


No. Mean + SD No. 


2422.6 
(2488.7 + 2680) 


19.6 + 23.2 
41424219 
38.1 +23.3 


200.3 + 164.2 


worm, ———_grarrennreaninntinnmenrarerenine na, 


Mean + SD 
(3273 + 2727) 
1.2+29.2 


37.2+26.0 
32.2+38.10 


203.6 + 138.0 





5@ P values shown are based on comparison of the number in the two catheter groups. P values 
based on the distribution of days exposed between patients in the two catheter groups were simita? to 


those shown. 
Student's t test. 


Total. days the Broviac-Hickman catheters were in place were 6610; and for implantable vencus 


devices, 9163. 


eatheter associated if fever was present 
along with a positive blood culture obtained 
through the catheter and a negative blood 
_ eulture obtained through a peripheral vein, 
> fever and a positive blood culture from both 
“the. catheter and a peripheral vein were 
` present witha fivefold higher colony count 
from the centrally obtained culture,” or 
: local inflammation occurred requiring an- 
tibiotic therapy (generally associated with 
a positive culture), An infection was consid- 
ered probably catheter associated if fever 
was present in addition to a positive blood 
culture with no other focus of infection. 

A trial of antibiotic therapy was admin- 
istered for most catheter-associated infec- 
tions and was. considered successful if cath- 
eter removal was not required to resolve 
signs and symptoms of infection and follow- 
up blood cultures were negative. Clinically 
severe infection (septic shock) or continued 
fever or positive blood cultures beyond 72 

_ to 96 hours of appropriate antibiotic ther- 
apy resulted in catheter removal. 
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Statistical Methods 


Comparisons of infection rates were 
made in several ways. In one approaca, 
rates of infection per 100 catheter-days 
were compared using binomial or hyper- 
geometric probabilities or both.™ Stratified 
analysis used the Mantel-Haenszel—pooled 
x’ statistic after checking for interactions.” 
If significant interactions existed, data 
were not pooled over strata. These analyses 
included the occurrences of multiple infec- 
tions associated with a given catheter. 

Multivariate analysis used logistic re- 
gression with days of follow-up as a covar- 
iate and independent predictor variables 
with the probability of first infection as the 
dependent variable.” The cumulative prob- 
ability of remaining infection free was es- 
timated using the product-moment 
method, with statistical significance as- 
sessed by the log-rank test.” In the multi- 
variate logistic regression and the product- 
moment methods, each patient (catheter) 


was observed until the first infection, Dif- 
ferences in distributions of frequencies — 
were tested using the x’ statistic or Fisher's 
exact test. Differences in averages were 
assessed using the Student ¢ teat and the. 
nonparametric Mann-Whitney U test. 


RESULTS 


Seventy-eight venous-access cathe- 
ters were placed in 65 patients during 
the study period. There were no sig- 
nificant differences between the Bro- 
viac-Hickman catheter group and the 
implantable venous device group in 
age, sex, percentage of solid tumors, 
mean absolute granulocyte count at 
placement, mean number of days in. 
place, percentage of time the patient 
was neutropenic, percentage of days. 
accessed, and percentage of inpatient. 
days, either by comparing numbers of 
patients or days of exposure in each 
category (Table 1). Thirty-three Silas- 
tie catheters (Broviac, 15; Hickman, 
18) and 45 totally implantable venous 
devices (Mediport, 34; Infusaport, ten; 
and Port-a-cath, one) were placed. 
There were no significant differences: 
in the infection rate between the two 
types of Silastic catheters or among 
the three types of implantable devices. 
Antibiotics were given prior to 41% of 
placement procedures, although not 
generally for prophylaxis of catheter- 
associated infection. Catheters were 
in place for an average of 202 days 
(range, 12 to 647 days, 15 773 catheter- 
days). One Broviac-Hickman catheter 
and three implantable venous devices 
were removed during the first 80 days 
due to infections or mechanical com- 
plications. Twenty-eight catheters 
were still in place at the end of the 
study (13 Broviac-Hickman catheters 
[39%], and 15 implantable venous de- 
vices [33%]). Fourteen patients died. 
during the study period; 90% had func- 
tioning, uninfected catheters at the 
time of death. o 

Twenty-seven catheter-associated 
infections occurred in 22 catheters; 
thus, one or more infections developed 
in 28% of the catheters. Eighty-six 
percent of catheter-associated infec- 
tions were considered definite, and 
14% probable (see “Clinical Methods” 
section). All infections were at the exit. 
site (or overlying the portal), were 
bacteremias, or both; there were no 
episodes of infection overlying the tun- 
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ifferant (P>.7 by log-rank test). 


eled portion of the catheter. In the 
_Broviac-Hickman catheter group, 14 
infections occurred during 6610 days; 
_ three were local only, and 11 had bac- 
teremia, for an infection rate of 0.21 
er 100 catheter-days. In the implant- 
able venous device group, 13 infections 
occurred during 9163 days, for an in- 
fection rate of 0.14 per 100 catheter- 
days; three were local only and ten 
ad bacteremia. The relative risk of 
infection of Broviac-Hickman cathe- 
ars compared with implantable ve- 
ous devices was 1.5 (95% confidence 
interval [CI], 0.7 to 3.2), which was 
not significant. The cumulative risk of 
_. first catheter-associated infection over 
ime for each type of catheter was 
stimated using the product-moment 
iethod. (Fig 1). Within 30 days, 

slightly over 21% of the patients de- 
-veloped infection. After two months 
this increased to 26%, followed by a 
leveling of the curve. The risk of cath- 
ter-associated infection during the 
first month was three times greater 
_thanin the second month (P<.05), and 
over 100 times greater than after two 
jonths (P<.001).. Seventy-four per- 
ent of catheter-associated infections 
ere cured without catheter removal 
_ (eight of 13 in the Broviac-Hickman 

catheter group, and 12 of 14 in implant- 
able venous device group). Proved or 
uspected catheter-associated infec- 
ion was responsible for 10% of inpa- 
tient days. The catheter was consid- 
‘ered to be the source for all but two 





538  AJDC—Vol 142, May 1988 





180 210 240 270 300 330 510 
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Fig 1.—Comparison: of survival curves of Broviac-Hickman catheters (solid circles) and 
implantable venous devices (open triangles). Survival curve indicates percentage of 
atheters that remain infection free over time. Given catheter is withdrawn from further 
inalysis after occurrence of first infection in that catheter. Curves are not significantly 


bacteremias during the study period. 

The isolates responsible for the 
catheter-associated infections were as 
follows: coagulase-negative staphylo- 
cocci, 11; Staphylococcus aureus, six; 
enterococci, two; viridans strepto- 
cocci, one; Neisseria flavescens, one; 
gram-negative bacilli, four; and Can- 
dida albicans, one. There was evi- 
dence of local infection in two cathe- 
ters, but a culture yielded no 
organism. Thus, 74% of infections 
were caused by gram-positive cocci. 
In two instances, simultaneously oc- 
curring local infection and bacteremia 
were noted. 


Risk Factors for 
Catheter-Assocliated Infection 


As was observed for catheter type, 
there was no significant difference in 
catheter infection rate for gender 
(male vs female relative risk of infec- 
tion, 1.83; 95% CI, 0.81 to 4.20) or use 
of perioperative antibiotics (relative 
risk of infection without perioperative 
antibiotics, 1.70; 95% CI, 0.80 to 3.61). 
There was an interaction effect be- 
tween catheter type and both patient 
age and tumor type (using x? test for 
interaction and infection rates per 100 
catheter-days, data not shown); thus, 
these factors were analyzed for each 
type of catheter separately (Table 2). 
Children younger than 2 years were at 
higher risk for catheter-associated in- 
fection than older children with either 
catheter type. Additionally, children 





younger than 2 years seemed to be at 
higher risk for infection with a Bro- 
viae-Hickman catheter than with an 
implantable venous device (relative 
risk, 2.2; 95% CI, 0.60 to 8.21). This 
is in marked contrast to the older 
groups where. the relative. risk for 
infection from a Broviac-Hickman 
catheter vs implantable venous device 
was 1.1 for children aged 2 to 10 years 
and 0.20 for children older than 10 
years (P<.001). The catheter-associ- 
ated infections as depicted in survival 
curves (Fig 2) show large differences 
in infection rates by age. The cumu- 
lative probability of infection during 
the first 30 days after insertion in 
children younger than 2 years was 
55%. Within four months, the proba- 
bility of infection had increased to 
85%. In older children, the cumulative 
risk of infection increased to about 
20% within three months and there- 
after did not increase. Children with 
solid tumors were at. lower risk for 
infection with an implantable device 
than those with leukemia (Table 2). 
The percentage of time with neutro- 
penia significantly elevated the risk of 
infection irrespective of other factors. 
In the multivariate analysis, percent- 
age of time with neutropenia inde- 
pendently correlated with risk of in- 
fection for both types of catheters. For 
every increase of 10% in time that a 
patient was neutropenic, their risk of 
infection increased by a factor of 1.5- 
fold (P<.01). Children younger than 2 
years were 5.7 times more likely to 
develop infection than older children 
(P<.05). These relationships existed 
independent of tumor type, percent 
days accessed, inpatient days, abso- 
lute granulocyte count at the time of 
catheter placement, and gender. None 
of the latter variables were significant 
after considering percentage of time 
with neutropenia and age. 


COMMENT 


Previous reports have documented 
an infectious complication rate of 0.10 
to 0.68 per 100 catheter-days for Bro- 
viac-Hickman Silastic catheters, 718.28 
and 0.05 to 0.18 per 100 catheter-days 
for implantable venous.. devices.) 
However, claims of lower infection 
rates are difficult to interpret because 
there has been only one comparative 
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No. of 
infections 


Catheter- 
Days 


2-10 
>10 
<2 V8 22 


Tumor type 
Leukemia 


= Solid 


100 


95% 
Confidence 
Interval 


Relative 
Risk 


Infection Rate/ 
Catheter-Days 


0.04-0.31 
0.0-0.53 
0.03-0.24 


0.45-3.70 
0.05-0.83 
0.07-1.38 


0.07-0.86 


0.03-0.70 








Catheters Free of Infection, % 
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Time Since Catheter Placement, d 
-` Fig 2.--Comparison of survival curves of catheters in different patient age groups. Survival 


| curve indicates percentage of catheters that remain infection free over time. Given catheter 
-< is withdrawn from further analysis after occurrence of first infection in that catheter. Data 
_. for both. catheter types are combined. Curve for age younger than 2 years is significantly 


a . different from those representing older age groups (P<.001 by log-rank test). Solid triangles 
_ Indicate patient aged older than 10 years; solid squares, between 2 and 10 years; and solid 


circles, younger than 2 years. 


study, a preliminary report of an on- 
going randomized prospective com- 
parative study of the two catheter 
types in adult oncology patients. Skel- 
ton and coworkers” found no statisti- 
cally significant difference between 
the infection rate for Hickman cathe- 
ters and implantable venous devices; 
> there was a trend toward a higher rate 
in the Hickman catheter group. Thus, 
‘our prospective comparative study, 
which found no significant difference 
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in infection rate (0.21 per 100 catheter- 
days for Broviac-Hickman catheters 
vs 0.14 per 100 catheter-days for im- 
plantable venous devices, Fig 1) for 
these two catheter types, is the first 
large comparative study and our find- 
ings contrast with previous conclu- 
sions. Children younger than 2 years 
had a significantly higher rate of infec- 
tion than older: children, and in this 
subgroup there was a higher risk of 
catheter-associated infection with the 
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Broviae-Hickman catheter than with 
implantable venous devices. This 
makes biologic sense as the external 
catheter segment of the Broviac-Hick 
man catheter may be contiguous to the - 
diaper area of these small children and — 
be at increased risk for external con 
tamination. The only other identifie 
independent risk factor for infection. 
was the percent time with neutro 
penia, which likely reflects the inten 
sity of chemotherapy. The frequenc) 
of mechanical catheter complication: 
was also similar for both cathete: 
types (data not shown). 
As our patients were not random 
ized to receive one or the other cath 
eter type, unrecognized biases o 
group differences may have influenced 
our results. However, the two patient _ 
groups were comparable in demo- 
graphic and laboratory characteristics _ 
(Table 1). The criteria for catheter 
infection were objective, since almos 
all patients had a positive blood or 
wound culture. Complete ascertain- 
ment of all catheter placements as well 
as of all infectious episodes seems. 
likely since all information was veri 
fied by checking inpatient records, 
ambulatory flow sheets, and clinica 
microbiology reports. 
Fifty-nine percent of all catheter: 
associated infections occurred within 
the first 30 days of catheter placement. 
Catheters were often placed when pa- 
tients were receiving intensive induc 
tion chemotherapy or being treated 
for a complication of their disease or 
therapy. Perioperative antibiotics. 
were not administered unless another 
indication for antibiotic use such as 
fever and neutropenia was present; in 
most cases, they were not directed 
against organisms that commonly 
cause infections to develop in cathe- 
ters (eg, vancomycin was not used as 
a perioperative antibiotic). It is possi: 
ble that appropriate prophylactic an. 
tibiotics or continuous antibiotic pro- 
phylaxis for the first month may 
decrease the high infection rate ob 
served during the first 30 days. of. 
placement. : 
In the current study, the majorit; 
of catheter-associated infections were 
eradicated without catheter removal, 
Cure rates for infected patients with 
Broviac-Hickman catheters were sim. 
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ilar to those for patients withimplant- 
able venous devices and comparable 
with previous studies,?"+3". Admin- 
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_istering antibiotics through an in- 
ected catheter may prolong catheter 
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survival.® On the other hand, long 


courses of antibiotic therapy for treat- 
ment of catheter-associated infections 
may prolong hospitalization; in the 
current study, 10% of hospital days 
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: Epidemiology of the Early Amnion Rupture 
Spectrum of Defects 


Alvaro Garza, MD, MPH; Jose F. Cordero, MD, MPH; Joseph Mulinare, MD, MPH 


* We used data from the population- 
based Metropolitan Atlanta Congenital 
Defects Program to study the epidemi- 
ology of the early amnion rupture spec- 
trum of defects. For the period 1968 

through 1982, we identified 45 patients 
"among 388325 live births, for a birth 
prevalence rate of 1.16 per 10000. The 
prevalence for male infants was 0.91 and 
_, for. female infants, 1.44. The defects oc- 
: curred 1.76 times more often in blacks 
_ than in whites (95% confidence interval 
10.98, 3.13). Infants of young, black mul- 
tigravidas (<20 years, more than one 
pregnancy) showed the highest rate 
(6.2), and infants of older, black multi- 
gravidas showed the lowest rate (0.5) 
(rate ratio= 12.4, 95% confidence inter- 
val 4.2, 36.4). These findings suggest 
that young, black multigravidas are at 
much higher risk than are older, black 
-multigravidas of having infants with this 
spectrum of defects. Ascertainment (di- 
agnostic) differences between hospitals 
probably account for some of the racial 
discrepancy in birth prevaience, but 
they do not explain the maternal age 
effects in black multigravidas. Because 
the higher rates for blacks probably re- 
<- flect more accurate diagnoses, the find- 
_ Ings also suggest that a closer estimate 
ofthe true birth prevalence may be about 
- 3 per 10.000 live births. 
(AIDC 1988;142:541-544) 
« fhe early amnion rupture spectrum 
(TEARS) of defects is a variable 
nonrandom occurrence of major struc- 
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tural anomalies. The mechanism ap- 
pears to involve rupture of the amnion, 
with chorion intact, and the subse- 
quent production of fibrous bands or a 
constrictive uterine environment or 
both from the loss or resorption of 
amniotic fluid.'? This sequence can 
affect morphogenesis and lead to 
anomalies of the limb, trunk, or era- 
niofacial structures. The spectrum of 
anomalies from early amnion rupture 
is large and includes the following: (1) 
extremities: limb reductions, ampu- 
tations, constrictions, syndactyly, 
pseudosyndactyly, polydactyly, hypo- 
plasia, distal lymphedema, foot defor- 
mations, and hip dislocation; (2) era- 
niofacial: anencephaly, gross facial 
distortion, unusual facial clefting, eye, 
ear, nose defects, encephalocele, cleft 
lip, cleft palate, choanal atresia, era- 
niostenosis, and oligohydramnios de- 
formation sequence; and (3) other: pla- 
cental or amniotic band attachment to 
body parts, abdominal or thoracic wall 
defects, ectopia cordis, evisceration, 
gastroschisis, omphalocele, short um- 
bilical cord, and scoliosis. 

The nature and severity of the anom- 
alies relate to the timing of the event. 
No two fetuses are identically af- 
fected, and no single feature consis- 
tently occurs. The combination of de- 
fects has been given many names, 
including amniotic band syndrome, 
amniotic band disruption complex, 
aberrent tissue bands, and ADAM 
complex (amniotic deformity, adhe- 
sion, mutilations). Because there is 
still no general consensus on the most 
appropriate name for this combination 
of defects, we use the acronym TEARS 
of defects, taken from that described 
by Smith.: The acronym describes the 
initiating pathologie event and indi- 
cates a wide phenotypic spectrum of 
defects. 

































Little is known about the epidemi. 
ology of this complex of defects, and” 
reported results of case series have | 
suggested a frequency of between 1 
per 1200 and 1 per 15000 live births. 
We describe the epidemiology of. 
TEARS in Atlanta over a 15-year pe- 
riod (1968 through 1982) using data 
from the Metropolitan Atlanta Con. 
genital Defects Program (MACDP), 


METHODS 


The MACDP is a population-based birth 
defects surveillance system that has been 
in operation since 1968. It is a joint pro 
gram of the Centers for Disease Control, 
the Georgia Mental Health Institute, and 
the Emory University School of Medicine, - 
Atlanta. The program monitors the occur- 
rence of birth defects to residents of the 
five-county metropolitan Atlanta area and- 
covers approximately 27000 births per 
year. Patients registered are all infants 
born with structural, chromosomal, or bi- 
ochemical abnormalities that are diagnosed _ 
by age 1 year. Ascertainment of patients i 
from review of hospital records of new- 
borns, delivery room logbooks, autopsy 
reports, pediatric admissions, and results 
of cytogenetics testing. These data are 
supplemented by review of birth certificate 
data from the Georgia Department of Hu- 
man Resources. The hospital records. of | 
newborn patients and their mothers are 
reviewed for clinical information and dem- 
ographie data. Because of adequate follow- 
up we believe that ascertainment of major 
defects is very high. Details on the MACDP 
are available elsewhere.** ae 

We reviewed all records of infants with 
birth defects ascertained between 1968 and 
1982. For analysis, we selected records | 
from MACDP of infants who had a diagno- 
sis of amniotic bands. We also reviewed | 
MACDP records of infants with any of the 
previously mentioned spectrum of anoma- _ 
lies from early amnion rupture. Our rea- 
sons for this review included (1) the fact 
that the code for amniotic bands was not _ 
always recorded from the patient record 
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form and (2) the possibility that physicians 
recording defects in the hospitals might 
_ not have recognized the clustering of de- 
_ fects as probable TEARS. We then selected 
from those reviewed records only the in- 
fants who had combinations of two or more 
-defects that were consistent with the pre- 
viously mentioned early amnion rupture 
spectrum. We determined and compared 
birth prevalence rates for available demo- 
graphic variables such as sex, race, mater- 
nal- age, maternal gravidity and parity, 
hospital, and year of birth. 

We calculated rates per 10 000 live births 
for all demographic variables mentioned 
above and confidence intervals (CD, using 
-tabular values for estimates of a Poisson- 
_ distributed variable.” We tested trends by 
“maternal age and race with an extended 
Mantel-Haenszel x? statistic and calculated 
CIs for the rate ratios using Miettinen’s 
test-based approximation.* 


RESULTS 


: From January 1968 through Decem- 
ber 1982, a total of 45 patients with 
clinically. diagnosed. anomalies of 
TEARS were ascertained in metro- 
politan Atlanta. In all infants, extrem- 
ities were affected: upper or lower 
- extremities, or both, but in 27 infants 
(60%) only limbs were affected. Ten 
infants (22%) had limb and craniofacial 
defects only. Three infants (7%) had 
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e : <: $Black multigravidas aged <20 y vs =20 y (rate ratio= 12.4, 95% confidence interval 4.2, 36.4). 


limb and abdominal wall or visceral 
defects only. Five infants (11%) had 
limb, craniofacial, and abdominal wall 
or visceral defects, In descending or- 
der, the defects most commonly men- 
tioned were (1) limb amputation or 
constriction: (2) cleft lip, cleft palate, 
or both; (3) eye defects; and (4) nose 
defects or encephalocele. 

These 45 patients were ascertained 
among 388 325 live births, for a birth- 
prevalence rate of 1.16 per 10000 live 
births (Table). The rate for male in- 
fants was 0.91, and the rate for female 
infants was 1.44. The rate for blacks 
was 1.76 times higher than for whites 
(95% CI 0.98, 3.13). The racial differ- 
ence was slightly greater for female 
than for male infants. 

When we stratified maternal age 
into five-year intervals, we found a 
decreasing trend in the rate of TEARS 
by maternal age (Table). The risk of 
having infants with TEARS was 2.3 
times, or greater, for mothers under 
the age of 20 years than for mothers 
in any of the older age groups (ex- 
tended Mantel-Haenszel  y?=5.03, 
P=,02). When we examined this ma- 
ternal age difference by race, it re- 
mained statistically significant only 
for blacks; the risk was 2.2 times, or 


greater, for mothers younger than 20 
years than for mothers in any of the 
older age groups (extended Mantel- 
Haenszel y? = 5.32, P = .02). By mater- 
nal age strata, the racial difference in 
rates was greatest for the under-20- 
year group. Blacks had a rate of 3.27, 
and whites had a rate of 1.37 
(rate ratio=2.4, 95% CI 0.87, 6:56). 
Because the rates in the age groups 
20 years and older were similar, we 
grouped them together to compare 
with the youngest age group.(<20 
years). The risk was 2.6 times greater 
(95% CI 1.44, 4.61) in the younger 
than in the older mothers. In control- 
ling for race, this maternal age differ- 
ence was statistically significant only 
for blacks; the risk was 3.3 times greater 
(95% CI 1.46, 7.46) in the younger than 
in the older black mothers. 

Within the two maternal age groups, 
neither gravidity nor parity accounted 
for a significant difference in blacks or 
whites. In controlling for gravidity, 
however, the Table shows the rate to 
be 12 times (95% CI 4.2, 36.4) higher 
in the black multigravidas (more than 
one pregnancy) under the age of 20 
years than in those over the age of 20 
years. In comparison, there were no 
affected infants born to the under-20- 
year-old white multigravida group. 
Likewise, in controlling for parity 
(numbers not shown), the rate was 11 
times (95% CI 3.5, 34.4) higher in the 
younger, black multiparous (more than 
one birth) mothers than in the older, 
black multiparous mothers. We did not 
see this apparent maternal age effect 
in primigravidas or primiparous moth- 
ers. 

Sixty-two percent (13) of the black. 
and 42% (ten) of the white patients 
had a birth weight under 2500 g com- 
pared with the observed low birth 
weight rates for live births in Atlanta — 
of 13% for blacks and 6% for whites. 
Mean gestational age of these new- 
borns was 36 weeks, Seventeen of the 
infants were known to have died by 
the time of patient ascertainment, for 
a case-fatality rate of 38%. Twelve of 
those 17 died in the first day of life. 
Multiple defects were more likely to 
be fatal. Of 25 infants with only. limbs 
affected, three died (12% rate); of 20 
with multiple structures affected, 14 
died (70% rate). Karyotypes were re- 
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. ported on-six patients, and these were 
-- normal. Each MACDP patient record 
was reviewed for any mention of a 
family history of amniotic bands or 
similar defects. We found no.such his- 
tory for any patient. Neither did we 
‘find a secular trend nor a significant 
seasonal trend by last menstrual pe- 
riod or by time of birth. 
Twenty-two (49%) of all patients and 
16 (76%) of black patients were born 
< and had their defects diagnosed at one 
large city hospital, hospital A. The 
rest. were evenly distributed among 
ten other hospitals. For both races the 
frequency of occurrence at hospital A 
was three times higher than at other 
hospitals (P<.01). Also at that hospi- 
tal, the overall rate differences for 
blacks by maternal age were noted, 
‘though at a less significant level 
. {P =.07). However, the maternal age 
effect among the black multigravidas 
remained statistically significant 
(P=.0007). The distribution of the 
388325 Atlanta live births (the denom- 
inators) was such that 58% of blacks 
and 5% of whites were delivered at 
hospital A. For mothers under the age 
of 20 years, however, 81% of blacks 
<: and 14% of whites were delivered at 
hospital A. For mothers over the age 
of 20 years, 48% of blacks and 4% of 
whites were delivered at hospital A. 


COMMENT 


> The early amnion rupture spectrum 
-of defects comprises combinations of 
defects that occur in the same infants 
more often than can be attributed to 
chance, and they relate to amnion 
__ rupture and, often, to amniotic bands. 
The spectrum of anomalies described 
herein is similar to that reported in 
_ the literature. To our knowledge, this 
is the first. population-based study of 
TEARS. In our literature review we 
found many case series reports*+92" 
and one article in which the epidemi- 
ology based on such reports was re- 
viewed briefly. 

The prevalence of TEARS at birth 
has been estimated to be from 1 per 
1200 to 1 per 15000 live births. The 
‘sex and race distribution has not 
shown a predisposition. The defects of 

TEARS are thought to occur sporad- 
_ feally, though there are reports of a 
few patients whose defects were ap- 
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parently familial. Our study 
showed an overall birth prevalence of 
TEARS in Atlanta of 1.16 per 10000 
births. A difference was seen by sex 
and race, with a slightly greater fre- 
quency in newborn females and blacks. 

An unexpected finding was that 
young maternal age, especially among 
black multigravidas, appeared to be a 
significant risk factor. This maternal 
age effect was not seen in black pri- 
migravidas or in white mothers. In one 
study of 24 patients in 1977, the 
authors suggested that young mater- 
nal age was possibly important, but 
most investigators have not made this 
observation. Recently, multigravidity 
has also been suspected of being re- 
lated to the occurrence of these de- 
fects. The results of our study sug- 
gest that young, black multigravida 
mothers are at much higher risk than 
are older, black multigravidas mothers 
of having infants with this spectrum 
of defects. 

The high proportion among our pa- 
tients of babies with low birth weight 
is related to the number of preterm 
deliveries and the number of infants 
having sustained amputations. Al- 
though few were done, karyotypes 
were reported to be normal, and there 
were no familial defects reported. We 
also did not observe any seasonal dif- 
ferences, either by time of last men- 
strual period or by time of birth. These 
findings are similar to those of other 
studies. 

The case-fatality rate is high, and 
the babies with multiple defects have 
a higher death rate. Previous authors 
have suggested that the earlier in 
gestation the amnion ruptures, the 
greater the likelihood of more severe 
defects, spontaneous abortion, still- 
birth, or early postnatal death. 124218 
The gestational prevalence (number of 
occurrences per number of gestations) 
of amnion rupture defects, then, is 
probably much higher relative to the 
birth prevalence. A review of 175 un- 
selected stillborns in Wisconsin 
showed a 3% occurrence,* and a re- 
view of 813 previable fetuses (gesta- 
tional age <20 weeks) in British Co- 
lumbia showed a 1.5% occurrence.* 
Survivors, on the other hand, that is, 
those seen in the clinical setting, tend 
to have defects predominantly affect- 












































ing limbs, and fewer other severe de- 
fects, +218 

Our findings must be considered in 
the light of certain limitations, The 
MACDP surveillance system relies on 
physicians’ examinations and docu- 
mentation of findings. Differences 
among physicians’ examinations’ and 
their diagnostic abilities may lead to a 
selection or recognition bias. Our ob- 
servation that these defects occurred 
three times more frequently at hospi- 
tal A than at other hospitals, and, 
therefore, more in blacks than in 
whites, may reflect this potential bias. 
Many previous authors have reported 
on the difficulty of diagnosing this 
spectrum of defects and have sug- 
gested that from one half to two thirds 
of all patients have their conditions 
misdiagnosed.'+5.16.1828 Because hos- 
pital A has a staff of dysmorphologists. 
and clinical geneticists, we believe that 
patients in hospital A had a better 
chance of having their conditions di 
agnosed correctly. Conversely, pa 
tients in the other hospitals may well 
have been underascertained. If. this 
explained the racial difference, it 
would also suggest that a more accu- 
rate estimate of the birth prevalence 
of TEARS would be found in hospital 
A, about 3 per 10 000 births. 

An alternative explanation, if we 
assume no recognition bias, is that the 
occurrence of TEARS differs betwee 
the populations using hospital A an 
those using other hospitals. Since ho: 
pital A serves mostly a young, black 
low-socioeconomic population, ‘these 
or related factors may be important i 
the occurrence of TEARS. Selectio: 
bias, however, would not explain thi 
strong maternal age effect amon 
black multigravidas, as this phenom- 
enon was observed in hospital A. The 
relatively small number of patients 
suggests, rather, that the prevalence. 
rates may be unstable, which calls for. 
caution in interpretation. l 

In summary, the epidemiology of 
TEARS in Atlanta suggests that 
young, black multigravida mothers 
may be at high risk for having new- 
borns with these defects. To our 
knowledge, this has not been reported 
before. We suggest that this associa 
tion be studied further, along with the | 
possibility for an association with bi- 
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ologic events affecting the integrity of 
_ the amnion, such as infections during 
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Quotables: 


Writing: J think I did pretty well, considering I started out with nothing 
but a bunch of blank paper. 


gestation. The crucial issue is to iden- 
tify factors that lead to early amnion 
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A age 12 years, a young man under- 

went posterior vertebral fusion 
with Harrington distraction and eom- 
pression rods for correction of progres- 
sive thoracic scoliosis diagnosed when 
he was 8 years old. Four years after the 
operation, breath sounds on ausculta- 
tion were decreased over the right 
lower portion of the chest, and roent- 
genography demonstrated a collapsed 


Figure 1. 


right lower lobe (Fig 1). The slow but 
progressive decrease in ventilatory 
function required corrective vertebral 
operation at age 21 years, in an at- 
tempt to obtain a mild kyphosis rather 
than the marked thoracic lordosis that 
followed his first vertebral fusion. Res- 
piratory difficulty persisted, and the 
collapsed lobes in the right lung did not 
reexpand. 
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Denouement and Discussion 


Bronchial Compression and Ventilatory 


Dysfunction in Scoliosis 


Fig 1.—Anteroposterior chest x-ray film shows inflated left lung and 
right upper lobe and collapsed right lower lobe. 


Fig 2.—Xenon Xe 133 ventilation scan shows ventilation of left lung 
and complete absence of ventilation of right lung. 


Fig 3.—Chest computed tomographic scan shows vertebral body 
impingement on right main bronchus, causing partial collapse of 


lumen. 


Fig 4.—Postoperative computed tomographic scan shows resected 
vertebral body. Bronchus is still partially collapsed. 


Figure 2. 





A xenon Xe 133 ventilation scan (Fig 
2) showed absence of ventilation of the 
whole right lung, including the air- 
containing upper lobe. A computed 
tomographic (CT) scan (Fig 3) showed 
that the rotated vertebral bodies im- 
pinged on the right main bronchus and 
caused complete obstruction of its 
lumen in the CT scan slice 1 em below. 
Bronchoscopy confirmed this finding, 
but whether structural damage to the 
bronchus existed could not be deter- 
mined. Subsequent operation con- 
sisted of partial anterior resection of 
the vertebral bodies T-3 through T-8 
and right middle and lower lobectomy 
for bronchiectasis. Ventilatory func- 
tion still did not improve. Postopera- 
tive bronchoscopy showed abnormal 
collapsibility of the bronchus. 

One of the major effects of severe 
scoliosis is the alteration of lung me- 
chanics due to a decrease in lung vol- 
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Figure 3. 


ume.’ Scoliosis accompanied by sub- 
stantial thoracic lordosis has been 
shown to produce more respiratory 
compromise than ordinary kypho- 
scoliosis with minimal lordosis.’ In the 
presence of hypokyphosis (nearly flat- 
back), the Harrington compression 
system, while helping to stabilize the 
spine, may maintain or increase the 
lordosis and further affect pulmonary 
function.” This compromise of ventila- 
tion is attributed to the diminished 
anteroposterior thoracic dimension 
and the resulting associated decrease 
in lung volume. Direct compression of 
bronchi by vertebral bodies following 
Harrington rod replacement was 
shown by Karroll et al* In our case, 
bronchoscopy showed evidence of 
bronchomalacia, ie, an easily collapsi- 
ble bronchus that could not maintain 
patency despite operative resection of 
the vertebral bodies responsible for 


Figure 4. 





the bronchial compression. A CT scan 
(Fig 4) showed partial bronchial occlu- 
sion, and complete obliteration was 
shown 1 cm below this segment. In the 
completely occluded regions of the 
lung, atelectasis and bronchiectasis 
developed and operative removal of 
those segments was required. 
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A 2 year-old boy was referred to 

the Children’s Hospital of Pitts- 
burgh with a history of wheezing, mild 
fever for two weeks, and abnormal 
chest roentgenographic findings. He 
had been in relatively good health, but 
from age 4 months he had had several 
episodes of wheezing that improved 
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and resolved with bronchodilator ther- 
apy. On admission, the boy was febrile, 
tachypneic, and wheezing loudly. The 
right side of his thorax was bulging, 
and decreased breath sounds were 
present over his right lung. He had 
a leukocyte count of 16x10/L 
(16000/mm*), a hemoglobin value of 
111 g/L (11.1 g/dL), and a hematocrit 
value of 0.34 (84%). His serum electro- 
lyte levels and urinalysis findings were 
normal. Anteroposterior and lateral 
roentgenograms of the thorax were 
obtained (Figs 1 and 2). A drainage 


tube was inserted in the right side of 
the thorax from which 920 mL of 
purulent material was obtained. 
Culture of the fluid from the drain- 
age tube yielded Haemophilus in- 
fluenzae. Blood cultures yielded no 
pathogens. After nine days of antibi- 
otic therapy, the child was afebrile and 
asymptomatic, but cystic distention of 
the right upper hemithorax was even 
more apparent. Because the drainage 
tube had a persistent air leak, opera- 
tive exploration for a suspected bron- 
chopleural fistula was necessary. 


Figure 2. 
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Denouement and Discussion 


Bronchogenic Cyst Infected With Haemophilus influen: 


Fig 1.—Anteroposterior roentgenogram of thorax shows cystic distention of right hemithorax with wide air fluid level 
and displacement of mediastinum and heart to left side. 


Fig 2.—Lateral roentgenogram of thorax shows air fluid level in right hemithorax. 


Fig 3.—Photograph of operative specimen shows trabeculated and thinly septated internal surface of large cyst. 


Fig 4.—Anteroposterior roentgenogram of thorax shows full distention of lung after right upper lobectomy. 


Figure 3. 


Figure 4. 





Operative exploration of the right 
hemithorax showed a large cyst of the 
right upper lung for which a right 
upper lobectomy was done. The path- 
ologic diagnosis was bronchogenic 
cyst. The patient did well postopera- 
tively. The drainage tube was removed 
after 15 days, and the chest roentgen- 
ogram (Fig 4) one day later showed 
full distention of the remaining right 
lung. He was discharged and has had 
no difficulty during follow-up. 

Bronchogenic cysts are lesions of 
congenital origin derived from primi- 
tive foregut. The cysts are formed 
from abnormal budding or abnormal 
branching of the tracheobronchial 
tree. Intrapulmonary cysts are prob- 
ably the result of late abnormal bud- 
ding, while mediastinal cysts and cysts 
in the region of the carina occur early 
in the embryologic development of the 
tracheobronchial tree. Most cysts oc- 
cur in the lungs and mediastinum, but 
they can separate from the airway and 
migrate to subdiaphragmatic areas or 
to the neck. Only histologically can 
bronchogenic cysts be differentiated 
from other cystic structures such as 
bronchial cleft cysts. 

Bronchogenic cysts are usually sin- 
gle and rarely multiple. They tend to 
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be spherical or ovoid with a thin wall. 
Trabeculation can be found within the 
cysts, which may contain multiple, 
thin septae as in the present case (Fig 
3). Histopathologically, bronchogenic 
cysts contain one or more of the tis- 
sues found in the respiratory tree and, 
characteristically, are lined by pseu- 
dostratified columnar epithelium. The 
walls of the cysts consist of fibrous 
connective tissue and may contain 
glands, cartilage, smooth muscle, and 
elastic fibers.'+ 

Bronchogenic cysts, if uncompli- 
cated, are frequently asymptomatic. 
They may present, as in the present 
case, with a history of dyspnea, cya- 
nosis, or unexplained hemoptysis. If a 
communication exists between the 
cyst and the tracheobronchial tree, 
the cyst may fill with stagnant secre- 
tions that may become infected, as in 
the present case. Patients with in- 
fected cysts have respiratory distress 
and almost always symptoms of pul- 
monary infection, namely, chills, fever, 
chest pain, and cough. Dullness to per- 
cussion and decreased breath sounds 
may occur over the affected area.® 

Roentgenographically, broncho- 
genic cysts are smooth, solitary 
masses. They are usually homogene- 


ous in density, but occasional 
fluid level is present in the c} 
the present case. Intrapu 
cysts usually occur in the low 
while mediastinal cysts comn 
cur in proximity to the tr: 
major bronchi. The major bro 
the esophagus may be disp! 
the mass. The cysts are usuall 
to a single lobe and do not 
much in size.*® 

An infected bronchogenic 
quires excision and antibiot 
ment. If the bronchogenic c 
incidental radiologic finding a 
patient is asymptomatic, tı 
may not be required.*® 
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Jackie DiLorenzo of 
Hastings-on-Hudson, 
New York, contracted 
polio in 1950, before a 
vaccine became available. 
She spent ten years in 
rehabilitation, during which 
time she underwent nine 
operations on her spine, 
legs and feet. Jackie 
currently lives in a house 
adapted for wheelchair 
living. 
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_ An Analysis of Revenues and Expenses in a 
_ Hospital-Based Ambulatory Pediatric Practice 


Jay E. Berkelhamer, MD, Kenneth J. Rojek, MBA 


_.@ We developed a method for analyz- 
__ ing revenues and expenses in a hospital- 
based ambulatory pediatric practice. 
_ Results of an analysis of the Children’s 
_ Medical Group (CMG) at the University 
` of Chicago Medical Center demonstrate 
_ how changes in collection rates, prac- 
. tice expenses, and hospital underwrit- 
: ing contribute to the financial outcome 
"of the practice. In this analysis, certain 
programmatic goals of the CMG are 
- achieved at a level of just under 12000 
: -patient visits per year. At this activity 
level, pediatric residency program 
: needs. are met and income to the CMG 
physicians is maximized. An ethical 
problem from the physician’s perspec- 
tive is created by seeking profit maxi- 
mization. To accomplish this end, the 
CMG physicians would have to restrict 
_ thelr personal services to only the bet- 
< ter-paying patients. This study serves to 
: underscore the importance of hospital- 
based physicians and hospital admin- 
istrators structuring fiscal incentives for 
“physicians that mutually meet the insti- 
-tutional goals for the hospital and its 
: physicians. 
< (AJDC 1988;142:551-554) 


‘he impact of an ambulatory pro- 
gram on the overall financial per- 
formance of a hospital is an essential 
omponent of the strategic planning 
process. Program profitability from 
_ the perspective of participating phy- 
-sicians, however, is equally important 
for determining priorities for clinical 
departments of a medical school. In 
1988, Jennings and Krentz! described 
a series of steps for developing a finan- 
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cial model to perform sensitivity anal- 
yses on proposed hospital program 
changes. Some medical centers have 
reorganized hospital-based clinics into 
systems that more closely parallel pri- 
vate group practice.?® These new pro- 
gram structures, coupled with in- 
creased emphasis on the orderly and 
efficient management of hospital- 
based practices, have resulted in 
physicians and managers seeking to 
reduce costs,” improve physician ac- 
tivity," and maximize profits. The 
analysis described in the presen: re- 
port details a method used to estimate 
profit maximization from the perspec- 
tive of the Children’s Medical Group 
(CMG) practice at Wyler Children’s 
Hospital at the University of Chicago. 

The CMG practice describec by 
Berkelhamer et al" is a separate hos- 
pital cost center in which the physi- 
cians practice income (profit) is the 
result of controlling both revenues and 
expenses for the cost center. Although 
the hospital maintains a contribution 
to the cost center in the form of sub- 
sidized overhead expenses, improve- 
ments in financial performance over a 
negotiated base are credited to the 
physician’s income and transferred to 
the clinical department. The physi- 
cian’s income is included as part of the 
pediatric department’s income sharing 
program and provides a direct finan- 
cial incentive to the otherwise salaried 
faculty members to maximize income 
from their clinical practice. 

The CMG provides continuous pri- 
mary care services, including health 
maintenance and illness-related care, 
to approximately 5000 patients mak- 
ing a total of 14000 visits per year. 
The group’s physicians consist of both 
fully trained faculty members and pe- 
diatric residents, all of whom partici- 
pate in providing direct service to 
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patients. Residents are divided among 
team sessions four afternoons per 
week, and are directly supervised by 
the faculty. At all other times, the. 
practice is staffed by the faculty pe- 
diatricians. A medical student is as- 
signed to work with each faculty mem- . 
ber at times when residents are not. 
participating in the team sessions. 
Faculty physicians are available 24 
hours a day, seven days a week to 
provide medical advice or emergence: 
eare to their patients. Regular prac 
tice hours are 8 am to 5 pm Monday 
through Friday and 8 am to noon 0: 
Saturdays. Patients are routinely seen 
on an appointment basis, but as man 
as 15% of the visits are “walk-ins” for 
acute illness management. Charges 
for services rendered are set at com- 
munity rates and determined by the 
faculty. pediatricians in consultation. 
with their business manager. During 
this study, the practice staff consisted 
of eight faculty members, 22 residents, 
one nurse-practitioner, a business 
manager, and six support personnel. 


MATERIALS AND METHODS | 


Practice revenues were intially caleu: 
lated for an entire fiscal year by type o 
provider (residents, nurse-practitioner, 
and faculty) using hospital data source: 
Collected revenue by provider type was 
determined using hospital finance depart- 
ment data on collection rates by payer 
codes. Practice expenses were then sepa 
rated into fixed and variable components. | 
Expenses per visit were categorized as 
space rental, personnel costs, direct fixed 
costs, and direct variable costs. Finall 
practice financial performance was mod- 
eled at various activity levels to determine. 
optimal program size and configuration 
from the perspective of the participating 
physicians. 

Assumptions used for modeling practice. 
performance were adopted from guidelines 
developed over several years of experience 



























the medical center, These guidelines reasonableness. Assumptions used in mod- 1750 visita; and 4) 0.5 business manager. 
flect time-measured work activities for, eling were as follows: (1) 1.0 nurse-practi-. was required for every 12000 visits per 
ach job category and judgments made by tioner was needed for a practice level of — year. 
nagerial staff to assure efficient patient over 12000 visits per year; (2) 0.5 nurses Incremental inierenses in staffing were- 
are. Staffing patterns were reviewed by aid was required for every 3000 visits per not considered at a level of less than 1.0 for. 
practice faculty so as to attest to their year; (3) 0.5 secretary was required per nurse practitioners and 0.5 for others. It 
: was the opinion of the practice group that. 
staffing increases of smaller increments 
were not practical from the point of view. 
of job recruitment and satisfaction. Nev- 
ertheless, although smaller’ incremental. 
staffing changes would have the effect. of 
“smoothing out” the slope of changes in 
practice performance, general trends. 
sought by this analysis would not be af-- 
fected. i 
For the practice analysis, fixed costs 
were defined as those primarily related to 
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_Fig 1.—Collected revenue per visit at various activity levels. 


Fig 2.—Expense per visit at various activity levels. 
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_ the occupancy cost charged by the hospital 
to the CMG, which was set at a negotiated 
vate of $25 per square foot per year. Fixed 


costs included facility rental, utilities, 


` housekeeping, and other occupancy ex- 


penses, including indirect support services 
“provided by the hospital. These indirect 
» support services included accounting, se- 
<“gurity, patient billing, and other general 
| „operational activities of the entire medical 
center. Variable costs included all practice 
supplies, vaccines, drugs and medications, 
and other similar items directly related to 
the CMG practice. Personnel costs, which 
“were the. largest expense items in the 
practice, had similarities to both fixed and 
variable expenses, since these costs in- 
< creased or decreased in a stepwise fashion 
with practice volume. Over a relatively 
“small patient volume change, personnel 
costs behaved as fixed expenses. Over a 
larger volume range, these costs behaved 
as variable expenses, as personnel must be 
‘added to provide services to a greater 
volume of patients. 
<The practice group also noted that in- 
-ereases in activity levels would not likely 
result in an appreciable change in payer 
“paix, with roughly equal numbers of Medi- 
caid and privately insured patients enter- 
< ing the practice with an overall size in- 
crease. This assumption was based on the 
experience of the practice group in attract- 
ing new patients. The competition for new 
= patients in the community served was 
viewedas formidable, and marketing efforts 
targeted to privately insured patients could 
only be expected to maintain the overall 
practice size. To actually increase the prac- 
{tice size, only a broader approach that 
would include adding new Medicaid pa- 


tients was viewed as realistic. However, 


«decreasing the activity of the practice could 
significantly change the payer mix since 
Medicaid patient visits might be selectively 
reduced while the current level of privately 
| insured. patients was maintained or even 
-increased slightly. 


RESULTS 





During the fiscal year analyzed, 
there was a total of 14109 visits, with 
7311 to residents, 1134 to the nurse- 
"practitioner, and 5664 to faculty mem- 
“bers. Kighty-eight percent of the visits 
to residents, 71% to the nurse-practi- 
tioner, and only 24% to the faculty 
were paid for through the Illinois Med- 
icaid: program. Overall, 39% of the 
_ patients seen had private insurance of 
_- various types, while 61% had Medicaid 

~ funding. 
The Table demonstrates that pri- 
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vate-pay patients generated an aver- 
age of $32.60 in collected revenue per 
visit while Medicaid patients gener- 
ated $10.71. Overall, each visit gen- 
erated $19.23 in collected revenue dur- 
ing the study year. It is of note that 
the residents actually generated a 
larger amount of collected revenue for 
private-pay patients since they had an 
increased number of charges per pa- 
tient visit.“ Charges for procedures 
did not differ among the provider 
group. The number of laboratory and 
radiology procedures ordered differed 
between residents and faculty, with 
residents generating charges of $12.50 
more per visit than faculty due to their 
increased use of hospital laboratory 
and radiology services. Since ancil.ary 
revenues are not credited to the CMG 
cost center, they do not contribute to 
the analysis from the perspective of 
the physician group. An analysis that 
measures the total financial impact of 
the program to the hospital would 
necessarily need to include laboratery, 
radiology, and inpatient-related reve- 
nues and expenses. 

Figure 1 demonstrates that eol- 
lected revenue per visit is maximized 
at a level of 5000 visits per year at 
$32.60 and plateaus at the 14 000 visits 
per year level at $19.23. Figure 2 
demonstrates that the expense per 
visit is greatest at the 5000 visits per 
year activity level. This expense level 
of $57.15 falls off until the practice 
level reaches 11000 visits per year. 
The step function seen in Fig 2 shows 
an increase to $39.51 at the 12000 per 
year visit level since a nurse-practi- 
tioner is added and the business man- 
ager is made a full-time employee. 
Little change in expense per visit 
occurs between the 11000 and 17000 
visits per year range once the step 
function is overcome by the increased 
activity level. 

When expenses are reduced by col- 
lected revenue (Fig 3), the least ex- 
pensive activity level occurs at 11989 
visits per year, with each visit costing 
$13.14. Activity levels of 13000 and 
15000 visits per year are a few cents 
higher, with a significant change due 
to the staffing changes required at 
12 000 visits. 

At each activity level, the hospital 
contributes more to the underwriting 
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of this practice. Using Medicare cost. 
reports, the hospital’s contribution is 
fixed at $161 000 plus $13.88 per visi 
At a visit level of 5000 per year th 
hospital contribution to the practice i 
$231000. This increases at a linea 
rate such that at the 17000 visits pe 
year level it approaches $400000. I 
is difficult to defend the magnitud 
of the hospital’s contribution to th 
practice since it is historically base 
on Medicare cost-accounting methot 
In 1983, Smith et al described 
method for determining the true cost. 
of hospital-based ambulatory. care 
The CMG-negotiated space rental rat 
of $25 per square foot per year ma, 
result in more realistic appraisals b 
the hospital administration of its con 
tribution to the program in futur 
years, 
The hospital’s contribution to th 
practice ($161000 plus $13.88 pe 
visit) can be divided into two compe 
nents: one for practice income to th 
pediatric department and a second t 
cover the practice deficit. Since th 
physicians are held fiscally respons’ 
ble for both collected revenue. and 
practice expenses, only their income 
can be allowed to vary. As demon 
strated in Fig 4 the total hospit 
contribution always equals the sum 
the physician’s income and the practice 
deficit. Physician income plateaus at 
level of less than 12 000 visits per yea 
at $169000. Earnings to the pediatri 
department are jeopardized by addin 
more staff and Medicaid patients, | 
do not increase with increased activit 
levels. Residents produce little if an 
income, since they follow up primaril 
Medicaid-funded patients. Bett 
paying patients who have private. ir 
surance and the ability to pay noni 
sured charges show a preference fo: 
being seen by the faculty. In addition, 
a census level of just under 12000 
visits per year requires no curtailmen’ 
of continuity clinie sessions for res 
dent training. 


COMMENT 


Although the primary purpose. of 
our analysis was to determine. the 
optimal activity level for physicia 
income maximization in a hospital 
based clinic, there are several addi 
tional reasons to perform such an anal- 












































sis. First, the physician group is in a 
unique position to control the alloca- 
tion of -hospital resources. and can 
greatly influence the ultimate costs of 
medical care. Hospital-based clinic 
practices need to integrate physician 

financial incentives with the program- 
- matic objectives of the hospital. Rela- 
tively small changes in income to the 
clinical department may have major 
anges in the hospital contribution 
to the operation of the clinic. Faculty 
will generally respond to fiscal incen- 
tives that link directly to their depart- 
mental and personal income. These 
earnings can provide necessary salary 
support for the clinical faculty and a 
means for the ongoing teaching re- 
sponsibilities of the department. Hos- 
pital underwriting of outpatient pro- 
grams should coincide with 
encouragement of physician behaviors 
toward a desired outcome. For exam- 
ple, the effect of the outpatient prac- 
tice on hospital revenues and expenses 
in ancillary and inpatient areas might 
justify changing the financial incen- 
tives to the physicians’ hospital-based 
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ambulatory practice. 

Second, the analysis presented 
herein can be used to assist practicing 
physicians in developing practice pol- 
icies that encourage improved earn- 
ings for their clinical department. 
Third, costs related to medical educa- 
tion can be isolated if the resident's 
portion of the practice activity are 
excluded from the analysis. By deter- 
mining both the cost to the hospital 
and the loss of income to the practice 
physicians, a valid estimate of the 
costs of operating a teaching program 
can be made. Finally, the methods of 
analysis have the potential to serve as 
a means for educating physicians, res- 
idents in training, and other personnel 
on operating a cost-effective medical 
practice. 

Based on the method of analysis we 
have described, the optimal financial 
performance level of the CMG would 
be achieved at a practice level of just 
under 12000 visits per year. At this 
activity level, there would be no de- 
crease in resident experience, the hos- 
pital underwriting would be mini- 
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‘Indomethacin-Associated Sepsis in 
-Very-Low-Birth-Weight Infants 


Victor C. Herson, MD; Peter J. Krause, MD; Leonard I. Eisenfeld, MD; 
-Linda Pontius, MS; Eufronio G. Maderazo, MD 


© Indomethacin sodium promotes clo- 
, „süre of the patent ductus arteriosus in 
‘premature infants. In addition to renal 
_ and gastrointestinal side effects, indo- 

:methacin may predispose to infection 
_ because of Inhibition of polymorphonu- 
clear leukocyte (PMN) function. We ret- 
_rospectively assessed the incidence of 
_ sepsis in a group of 58 premature infants 
_ with patent ductus arteriosus who re- 
| ceived either oral indomethacin, sur- 
gery, _or. usual medical management. A 
-significant Increase in the incidence of 
sepsis was observed in the indometha- 
-cin-treated group compared with pa- 
<tlents treated with surgery or usual med- 

ical management (seven of 31 vs one of 
27) All episodes of sepsis occurred 
_ within one week of therapy. Patients in 
_ the indomethacin group who developed 
- sepsis were less mature, had more gas- 


ndomethacin sodium is accepted 
therapy for closure of a patent duc- 

tus arteriosus (PDA) in symptomatic 
premature infants.! Complications of 
this treatment include oliguria,? tran- 
a sient renal failure, platelet dysfunc- 
_ tion,® gastrointestinal tract hemor- 
rhage, and necrotizing enterocolitis.‘ 
Ithough, to our knowledge, infec- 
_ tious morbidity related to indometha- 
-cin therapy in neonates has not been 
_ reported, we have been impressed by 
the close temporal association of in- 
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trointestinal symptoms, and were less 
likely to survive than nonseptic indo- 
methacin-treated patients. Nine patients 
studied prospectively showed no difter- 
ence in PMN chemotaxis and adherence 
before and after indomethacin adminis- 
tration. Neither adult nor neonatal cord 
PMN chemotaxis was inhibited following 
in vitro incubation with concentrations 
of indomethacin ranging from 1 to 
1000 mg/L. Bactericidal activity of neo- 
natal cord neutrophils was also unaf- 
fected by concentrations of indometha- 
cin from 1 to 200 mg/L. These results 
suggest that oral indomethacin admin- 
istration may predispose the very-low- 
birth-weight infant to the development 
of sepsis shortly after therapy is begun 
although the mechanism remains un- 
clear. 
(AJDC 1988;142:555-558) 


domethacin therapy and sepsis in our 
nursery. Indomethacin has anti-in- 
flammatory properties that are due at 
least in part to inhibition of polymor- 
phonuclear leukocyte (PMN) function. 
Previous investigators found de- 
creased PMN chemotaxis following in- 
domethacin therapy in experimental 
Escherichia coli infection in rabbits.: 
In another study, adult PMN intracel- 
lular killing was also inhibited by in- 
domethacin.*. These observations 
prompted this study to determine 
whether oral indomethacin therapy 
for neonates with symptomatic PDA 
predisposes to sepsis, and if so, 
whether this is due to inhibition of 
neonatal PMN function by indometh- 
acin. 


PATIENTS AND METHODS 
Chart Review 


All newborn infants admitted to the Ne- 
onatal Intensive Care units at Hartford 
Hospital and the University of Connecticut 


indomethacin-Associated Sepsis—Herson et al- 555 o 


































Health Center from Jan 1, 1983 through — 
Jan 31, 1984 with a diagnosis of PDA were. 
reviewed. Patients were grouped according 
to therapy received for their PDA: oral 
indomethacin, surgical ligation, or usual — 
medical management (neither indometha- 
cin nor surgery). Therapy was. individual- 
ized by any one of six attending neonatol- 
ogists. Patients undergoing surgical 
ligation within one week of indomethacin 
therapy were excluded from analysis. Sep- 
sis was defined as either (1) a positive blood © 
or cerebrospinal fluid culture, or (2) clinical 
signs and symptoms of pneumonia and 
sepsis, evidence of pneumonia: on chest 
roentgenogram, PMNs. on Grams stain of 
atracheal aspirate, and pathogeniemicroor- 
ganisms on tracheal aspirate culture. Tobe 
considered treatment related, sepsis 
events had to have occurred within one _ 
week following indomethacin administra- 
tion or surgical ligation. Infants undergo- 
ing surgical ligation received cefazolin so 
dium the day of surgery and for 48 hours 
afterward as antimicrobial prophylaxis. For 
infants treated with usual medical manage- 
ment, only episodes of sepsis occurring one 
week or less after the initial diagnosis of : 
PDA were included in the analysis. 


Neutrophil 
Function Tests 


Polymorphonuclear leukocyte chemo- 
taxis and adherence were measured before 
and two to four hours after indomethacin - 
therapy for closure of PDA in a separate’ 
group of nine infants following informed 
parental consent and in accordance with: 
institutional review board approval. Poly- 
morphonuclear leukocyte motility and bac- 
terial killing following incubation with in- 
domethacin were performed in PMNs from 
neonatal cord blood or adult volunteers, All: 
tests were run in duplicate or triplicate 
with simultaneous adult control subjects, ~ 

Polymorphonuclear leukocyte motility- 
was measured using a whole blood (Micros 
pore) filter assay’ with (chemotaxis) and 
without (chemokinesis) a chemoattractant < 































































in the bottom compartment of a modified 
oyden chamber. The chemoattractant 
used. was 3% stabilized activated serum 
prepared by adding zymosan to adult se- 
rum:(5 mg/mL) in the presence of 1 mol/L 
of é-aminocaproie acid, followed by heat 
inactivation at 56°C for two hours. A PMN 


Usual Medical 
Indomethacin Ligation Management — 
(n=31) (n= 12) (n= 15) 
Birth weight, kg* 1.07 +0.43 0.89 + 0.20 1,23+0,37 
(range) (0.60-2.55) (0.58-1.20) (0.54-4.85) 







































suspension (5x10 PMNs in 0.7 mL of Gestational age, wk* 28.5225 26.9+1.6 29.9+2.5 
Medium 199 [Difco] was allowed to migrate (range) (25-31) (25-30) (25-34): 
through. a 18-mm-diameter, 5-um-pore- Age at therapy, d* 10.6 +10.0 10.9+4.0 
sized cellulose filter at 87°C in humid air (range) (2-52) (6-18) vas 
for 90 minutes. Following lysis of erythro- M/F 15/16 6/6 10/5 
es with 3% acetic acid, the filters were Respiratory distress syndrome 25/31 10/12 11/15 
fixed, stained, and clarified. Polymorpho- Ventilator 26/31 11/12 12/15 
nuclear leukocytes were counted at each Umbilical artery catheter 14/31 6/12 12/15 
10-ym interval into the filter beginning at j f 
20 um. The average distance traveled per Hypsralimentation Tat 10a e15 
cell or the locomotion index (LI) was cal- Antibioticst 11/31 12/12 73 
culated using the following formula: LI =£ Survival 26/31 10/12 14/15 






(N x DYS (N), where N is the total number 7/31 0⁄2 
of PMNs counted and D is the distance of *Values are mean + SD. 
the cell from the proximal cell monolayer. tindomethacin vs ligation and expectant, P<.01. 
Since counting began at 20 jum, this index indomethacin vs ligation and expectant, P<.05. 


is called Ll». The filter-to-filter coeffi- 


cients of variation for adult PMN chemo- RESULTS death in four of the seven infants 
Kinesis and chemotaxis in our laboratory Chart Review who died. Autopsies were performed in 
“were 8.7% and 9.7%, respectively. F : : i 
 -Polymorphonuclear leukocyte adherence Of the 63 patients with PDA re- two of the four infants who died and 
‘was assayed with a whole blood, glass Viewed, five were excluded because both confirmed the presence of infec- 
coverslip technique.* A 20-yL drop of surgical ligation occurred within one tion by culture and histopathologic 
chilled blood was placed on a clean glass week of indomethacin therapy. The features. 
coverslip and incubated for 45 minutesina clinical characteristies of the remain- Analysis of infected infants by eal- 
humid 37°C chamber. A clot formed that ing 58 patients divided into the three endar month, hospital of. origin, and 
was carefully removed with forceps, leaving treatment groups are shown in Table attending neonatologist revealed no 
an adherent circle of PMNs The coverslip 1, The groups were similar except for clustering of cases in time or place. 
was gently rinsed with Medium 199, the increased antibiotic use in the This suggests that neither a coinciden- 
ranen, and mounted on a glasa Slide: The group that did not receive indometh- tal nursery infectious outbreak nor 
$ were counted along a horizontal and g ; nae area Fa : 
"vertical diameter of the circle. The percent of  2¢iN. as a result of prophylactic antibi- individual physician practice was re- 
adherence was calculated by the following tics for surgery. sponsible for the association of infec- 
_ formula: % PMN adherence =[{(PMNs/area) Sepsis occurred in seven (22.6%) of tion with indomethacin. 
Xtotal area of circle counted¥PMNs in 31 infants treated with indomethacin Among the patients treated with 
original 20-~L blood sample]x 100. Slide- (95% confidence interval, 9.6% to indomethacin, the seven infants who 
to-slide. coefficient of variation for this 40.9%) vs one (3.7%) of 27 infants developed sepsis were compared with 
say with adult PMNs was 10.1%. Poly- treated with surgery or usual medi- the 24 infants who remained free of 
morphonuclear leukocyte killing was as- ca] management (95% confidence inter- infection. The sepsis group was signif- 
sessed using : Staphylococcus aureus ya) 0,08% to 18%) (P<.05). The clini- icantly less mature (26+ 1.4 weeks vs 
au wee PUN, ph citar ba a cal characteristics of the seven infants 29+2.6 weeks [mean+SD]; P<.05), 
leukocytes isolated frome neonatal cord. WHO developed sepsis following indo- less likely to survive (three of seven 
blood of healthy infants were incubated with  Methacin are shown in Table 2. All vs 28 of 24; P<.01), and showed more 
increasing concentrations of indomethacin patients received two doses of oral concomitant gastrointestinal- symp- 
from 0 to 200 mg/L. Lysostaphin was used indomethacin (0.2 mg/kg) 12 hours toms suchas abdominal distention and 
enumerate phagocytosed bacteria and apart, with the exception of patient 5 heme-positive stools (three of six. vs 
e intracellular bacteria.» The PMN bac- who accidentally received 0.4 mg/kg two of 24; P<.05) than the noninfected 
terial mixtures were sampled at 15, 30, and once. The interval between indometh- group. The incidence of other clinical 
60 minutes and plated on agar, and the acin therapy and sepsis ranged from characteristics such as respiratory 
number of total live intracellular bacteria ong to six days, with a mean of three distress syndrome, mechanical venti- 
Wss determined. Duplicate experiments days. All infants were bacteremic ex- lation, umbilical artery catheteriza- 
were done. $ aoe 3 Ñ 7 oe ae 
Statistical anilyses were performed us- cept patient 3 who had clinical and tion, hyperalimentation, antibiotic, 
ing both paired and nonpaired Student's t radiologic evidence of pneumonia and therapy, PDA closure, and oliguria did 
test and x? analysis with Yates’ correction. a positive tracheal aspirate culture for not differ between the two groups. 
Significant differences were considered Pseudomonas aeruginosa. Infection The efficacy of indomethacin ther- 
when P values were less than .05. was at least partially responsible for apy is compared with the sepsis: com- 
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2 rt 
‘Patient Weight, Gestational Age, Interval, 












No. kg Age, wk d d Organism* Outcome 
t 6 Pseudomonas aeruginosa (B) Died 
2 1.12 29 2 3 Staphylococcus aureus (B) Died 
3 0.77 26 6 2 P aeruginosa (TA) Died 
4 0.60 25 7 4 Staphylococcus epidermidis (B) Died 
§ 0,80 27 11 2 Klebsiella oxytoca (B) Survived 
6 1.40 28 20 1 S aureus (B) Survived 
2 S aureus (B) Survived 












*B H:Indicates blood; TA, tracheal aspirate. 







: riosus Closure Rate in 


Birth i Weight, kg* 











: - Sepsis risk 
Patent ductus arteriosus 
_-¢losure 


- Risk-benefit 
ratio 


0.31 (0.11-0.58) 0.14 (0.02-0.40) 






0.50 (0.25-0.75) 0.67 (0.38-0.88) 











0.6 (0.15-2.32) 
-= *Numbers in parentheses indicate 95% confidence intervais. 





0.2 (0.02-1.1) 




























In Vitro PMN Studies 


There was no inhibition of chemo- 
taxis of either neonatal cord PMNs or 
adult PMNs exposed in vitro to in- 
creasing concentrations of indometh- 
acin up to 1000 mg/L of PMN. Simi- 
larly, the bactericidal and phagocyto- 
sis activities of neonatal cord PMNs 
were unaffected by increasing concen- 
trations of indomethacin up to 
200 mg/L of PMNs (data not shown). 


COMMENT 


The results of this study suggest 
that oral indomethacin therapy for 
PDA in low-birth-weight infants may 
be associated with a significant risk of 
sepsis (23% [7/31]) compared with the 
risk in infants treated surgically 
(0% [0/12]) or managed with usual 
medical management (7% [1/15)). 
These results should be interpreted 
cautiously, however, because of the 
uncontrolled, retrospective nature of 
the study and the small sample size. 
Nevertheless, the close temporal as- 
sociation between indomethacin ther- 
apy and the sepsis events favors a 
cause and effect relationship. 

The mechanism for the development 
of sepsis after indomethacin is unclear. 


-plication rate in Table 3. For infants 
-weighing less than 1 kg treated with 
indomethacin, 31% developed infec- 
tion while 50% responded with per- 
‘manent ductal closure. Infants weigh- 
ing more than 1 kg had a lower 
Infection rate, a higher ductal closure 
rate, and hence a better risk-benefit 
“-ratio. 


In Vivo PMN Studies 


There was no significant effect of 
indomethacin on PMN adherence or 
motaxis in nine infants studied be- 
ore and after indomethacin treat- 
ent. Polymorphonuclear leukocyte 
_chemokinesis and chemotaxis were 
-84.5+12.7 wm and 41.2+14.2 pm, 
“respectively, prior to indomethacin 
“treatment and 34.5+13.5 pm and 
` 43.0+16.3 um, respectively, following 
indomethacin therapy. Mean adult 
control values for chemokinesis and 
chemotaxis were 48.2+20.1 pm and 
60.2 + 20.3 wm, respectively. Polymor- 
-phonuclear leukocyte adherence val- 
_ ues in neonates before and after indo- 
lethacin therapy were identical at 
5% +0.4%. This compared with a 
ean adult control value of 
8% +5.1%. 
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Polymorphonuclear leukocytes fro 
healthy neonates have decreas 
adherence% and chemotaxis*!9# 
compared with those of adults while 
premature stressed neonates hav 
even further impairment 
chemotaxis and decreased bacte 
cidal activity.“ An adverse effect 
indomethacin on neonatal PMN fune: 
tion might therefore help explain 
increased incidence of sepsis in i 
methacin-treated neonates. In 0 
study, however, neonates treated wit 
indomethacin showed no change in 
PMN chemotaxis or adherence during 
therapy. Neonatal and adult PMN che- 
motaxis were unaffected by in vit 
exposure to increasing concentratio 
of indomethacin. Additionally, co 
PMN bactericidal and phagocytic ca 
pacities were unaltered by in vitr 
incubation with indomethacin. Our 
data, therefore, do not support the | 
hypothesis that indomethacin-asso 
ated sepsis is due to indomethaein 
related PMN dysfunction. This findi 
differs from the results of Horan et al 
who found impaired bactericidal.act 
ity of adult PMNs exposed in vitro to 
indomethacin. Since the methods use 
were comparable, explanation of the 
discrepancy is not clear. It is still 
possible, however, that patients 
treated with indomethacin may be pre-_ 
disposed to infection by its effect on. 
other cells of the immune syste 
including macrophages. 

It may be significant that among ou 
patients treated with indomethacin, 
gastrointestinal signs and symptoms 
were seen more frequently in t 
developing sepsis. Thus, disruptio 
enteric mucosa may partially expla 
the sepsis associated with oral in 
methacin therapy. Gastrointestinal 
fects of indomethacin have been pre- 
viously described and include occult — 
or gross enteric blood loss, abdominal 
distention with ileus, and frank ne 
rotizing enterocolitis.« In 1985, Alpan 
et al? described four very-low-birt 
weight infants who developed local- 
ized intestinal perforation after oral 
indomethacin therapy. A direct irri- 
tation of mucosa following oral admin- | 
istration may occur. Alternatively, re- 
duction in mesenteric blood flow after 
indomethacin similar to that which 
occurs in the kidney could explain 
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‘these symptoms. Disruption of enteric 
-mucosal integrity could predispose to 
“microbial invasion and bacteremia 
with or without clinically apparent 
necrotizing enterocolitis. Of the organ- 
_ isms responsible for the seven cases of 
-indomethacin-associated sepsis in this 
study, P aeruginosa and Klebsiella 
oxytoca are common inhabitants of the 
gastrointestinal flora. Staphylococcus 
aureus gastrointestinal colonization of 
the healthy neonate is uncommon but 
occurs more frequently in the neonatal 
intensive care unit setting, perhaps in 
part due to indwelling nasogastric or 
nasojejunal tubes.° Furthermore, 
S aureus septicemia has been reported 
with necrotizing enterocolitis.” There- 
“fore, although stool cultures were not 
obtained in these septic infants, the 
“microbial spectrum seen is not incon- 
sistent with a gastrointestinal source. 
The group without indomethacin 
treatment had a higher incidence of 
concomitant antibiotic therapy than 
the indomethacin-treated group pri- 
-marily because of the use of prophy- 
lactic antibiotics for surgical ligation 
(Table 1). It is unlikely, however, that 
this was the cause of the decreased 
-Yate of sepsis in the group that did not 
_-yeceive indomethacin because (1) the 
mean duration of antibiotic therapy 
-was only three days compared with a 
posttreatment period of seven days; 
(2) the incidence of sepsis among in- 













































I.. Gersony WM, Peckham GJ, Ellison RC, 
et al: Effects of indomethacin in premature in- 
fants with patent ductus arteriosus: Results of a 
national collaborative study, J Pediatr 
-1983;102:895-906. 

2, Cifuentes RF, Olley PM, Balfe JW, et al: 
Indomethacin and renal function in premature 
infants with persistent patent ductus arteriosus. 
J Pediatr 1979;95:583-587. 

3. Corazza MS, Davis RF, Merritt TA, et al: 
Prolonged bleeding time in preterm infants re- 
ceiving indomethacin for patent ductus arterio- 
gus. J Pediatr 1984;105:292-296. 
cuch Nagaraj HS, Sandhu AS, Cook LN, et al: 
Gastrointestinal perforation folowing indometh- 
acin therapy in very-low-birth-weight infants. 
J Pediatr Swrg 1981;16:1003-1007. 
5: Issekutz AC, Bhimji S: The effect of non- 
‘steroidal anti-inflammatory agents on E coli- 
-induced inflammation. Immzenopharmacology 
1982;4:11-22. 

6. Horan TD, Noujaim AA, McPherson TA: 
: Effect of indomethacin on human neutrophil 
chemiluminescence and microbicidal activity. Zm- 
“munopharmacology 1983;6:97-106. 

9, Krause PJ, Pock RM, Woronick CL, et al: 

Simplified mieropore filter assay of neutrophil 










558 —AJDC—Vol 142, May 1988 











fants receiving antibiotics at the time 
of the PDA therapy (three of 30) did 
not differ from patients who were not 
treated with antibiotics (five of 28, 
P>.1); and (3) among the 31 infants 
treated with indomethacin, the fre- 
quency of concurrent antibiotics was 
the same for those developing sepsis 
(two of seven) as those remaining in- 
fection free (nine of 24, P>.1). 

The increased incidence of sepsis 
noted in the indomethacin group in 
this study was not observed in infants 
treated with indomethacin in the Na- 
tional Collaborative PDA Study: In 
the latter study, indomethacin was 
administered intravenously while the 
patients in this study were treated 
with the standard oral preparation. 
Thus, it is possible that the difference 
in the incidence of sepsis between the 
two studies resulted from gastrointes- 
tinal side effects of oral indomethacin. 
Another possible explanation for the 
difference is the definition of indo- 
methacin-related sepsis in the two 
studies. For this study, an indometha- 
cin-related septic event was defined as 
that occurring within one week follow- 
ing therapy, whereas in the Collabo- 
rative Study, episodes of sepsis occur- 
ring at any time during hospitalization 
were included. The former criteria 
may be more specific when examining 
a potential cause and effect relation- 
ship between indomethacin and sepsis. 
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Bacteremia With Group A Streptococci in Childhood 


_ Celia D. C. Christie, MB, BS, DM(Ped); Peter L. Havens, MD; Eugene D. Shapiro, MD 


-000 Medical records of 60 patients with 
- bacteremia caused by group A strep- 
» tococci who were treated at the Yale- 
New Haven (Conn) Hospital from 1973 to 
_ 1986 and the Boston Children’s Hospital 
-Medical Center from 1977 to 1984 were 
“reviewed. Seven children (12%) were im- 
‘Munocompromised, seven (12%) had 
varicella, and two (3%) had cavernous 
~~ hemangiomas. Fifty-two children (87%) 
- had an identifiable focus of infection. 
‘The most commonly documented 
_ sources. of bacteremia were in the skin 
. (22 children) and the respiratory tract (19 
- children). Metastatic foci of infection in- 
cluded osteomyelitis (nine children), 
- septic arthritis (eight children), and men- 
__ Ingitis (three children). Seven episodes 
were nosocomial (four were catheter re- 
“lated and three occurred postopera- 
_ tively). Four patients (7%) died: two were 
- severely immunocompromised, one of 
-Whom had extensive hemorrhagic vari- 
cella; the third had widespread hemor- 
-rhage into a large cavernous hemang}- 
oma of the skin; the fourth had an Initial 
diagnosis of sudden inftant death syn- 
drome. Bacteremia with group A strep- 
‘tococcl, although uncommon, contin- 
“es to cause serious infections in 
children during the antibiotic era. 
. . (ASDC 1988;142:559-561) 



















lroup A streptococci (GAS) are a 
common cause of pharyngitis and 
skin infections in children. Life- 
_ threatening suppurative complications 


See also p 562. 








have been reported in some series of 
- fmmunocompromised children and in 
others without underlying disease. 
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The recent development of rapid diag- 
nostic tests and the resurgence of acute 
rheumatic fever*’ have generated re- 
newed interest in this organism and its 
expanded clinical spectrum. We present 
a retrospective review of an unseleeted 
series of children with GAS bacteremia, 
generally considered a rare clinical en- 
tity since the advent of the antibiotic 
era.” 
PATIENTS AND METHODS 

The medical records were reviewed of 
children younger than 18 years of age who 
had GAS isolated from at least one blood 
culture from July 1973 to June 1986 in the 
bacteriology laboratories of the Yale-New 
Haven (Conn) Hospital and from January 
1977 to December 1984 at the Children’s 
Hospital of Boston. From 1973 to 198G at 
Yale-New Haven Hospital and from 1977 to 
1980 at the Childrens Hospital of Boston, 
isolates of streptococci were identifed 
presumptively at GAS by B-hemolysis on 
blood agar and susceptibility to bacitracin 
with negative results of hippurate and bile 
esculin tests. In addition, at the Children’s 
Hospital of Boston, the isolates were fur- 
ther confirmed as GAS with specific sera 
for typing (Burroughs Wellcome, Dartford, 
England). Since 1981 at both hospitals, de- 
finitive identification of isolates was con- 
ducted by demonstrating their resistance 
to the combination of trimethoprim and 
sulfamethoxazole’ and by confirming their 
identity with a rapid latex agglutinaticn 
test (Streptex, Wellcome Diagnostics, 
Dartford, England). 

Infections were defined as nosocomial if 
the first positive blood culture was ob- 
tained after an elective hospital procedure 
or after four days of hospitalization without 
clinical evidence of infection at the time cf 
admission. Infections determined by a 
culture of the intravenous catheter site 
positive for GAS and accompanied by 
clinical signs of cellulitis or phlebitis and 
the isolation of GAS from blood drawn 
through the intravenous line were also con- 
sidered to be nosocomial. 

Primary foci of infection were defined as 
those sites at which there was inflammation 
or purulent drainage that historically ante- 
dated the bacteremia. Infected sites that 









































became apparent only after the bacteremi 
was established were defined as metastati 
foci of infection. Meningitis and infecti 
of the bones and joints were. considere 
metastatic sites of infection in the absene 
of coexistent foci in the skin or respiratory 

tract. 


RESULTS 


Sixty-two patients with GAS bac- 
teremia were documented (37 patients 
from Yale-New Haven Hospital en- 
countered during a 13-year period and 
25 patients from the Boston Children’s - 
Hospital encountered during an eight 
year period). Charts could not. be lo 
cated for two of these patients, an 8 
year-old child with acute leukemia wh 
died and a 1-year-old child who wa 
successfully treated as an outpatient. 
The remaining 60 patients form the 
basis of this report. ae 

Patient ages ranged from 1 day to 18. 
years, with a median age of 4 years. 
There were 35 boys and 25 girls. Fifty- 
four children were hospitalized and six 
were treated as outpatients. There 
was no significant seasonal variation in 
the frequency of these episodes. 

Clinical Presentation 

The clinical signs and symptom 
were generally related to the focus o 
infection. Fifty-two patients (87%) ha 
at least one identifiable focus of infee 
tion, with 22 having two or more fo 
A primary focus of infection was iden 
tified in 41 patients (68%), A meta: 
static focus from hematogenous dis- 
semination was present in 24 patient: 
(40%). Only seven patients (12%) wer 
immunocompromised, including on 
patient each with neuroblastoma, ñon- 
Hodgkins lymphoma, leukemia, se-. 
vere malnutrition, protein-losing en- 
teropathy, galactosemia, and severe 
combined immunodeficiency. i 

Forty-three patients (72%) had a 
recorded temperature of. greater. 
than 38.5°C; one neonate was hypo- 
thermic. Thirty-nine patients (65%) 
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*Some children had more thar one focus of 
infection. 
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had a white blood cell count of greater 
an 12x10/L (>12x10%/mm*) and 
hree (5%) had less than 1x 10°/L 
(<1 10*/mm’). Two children had poly- 
microbial septicemia with Staphylo- 
coccus aureus as well as GAS, one of 
whom was a severely immunocompro- 
ised neonate. The clinical foci of in- 
fection are shown in the Table. 





_ Respiratory Tract infections 


‘Twenty-five patients (42%) had at 
least one focus of infection in the respi- 
ratory tract. In 19 children the respira- 
ry tract was the primary source of 
acteremia. Pneumonia and pharyngi- 
is occurred most frequently, account- 
ing for 12 and 11 episodes, respectively. 
up A streptococci were isolated 
m the pharynx in the seven children 
ith pharyngitis in whom throat 
ultures were performed. The onset of 
umonia was preceded by varicella 
hree children. Radiographic find- 
in 11 children with pulmonary 
ivolvement included unilateral (seven 
children) and bilateral (four children) 
infiltrates, with lobar (seven children), 
segmental (three children), and in- 
terstitial (one.child) distribution. One 
child had roentgenographic evidence 
of pericardial and pleural empyemas 
om which GAS were isolated. Other 
ci included sinusitis, otitis media, 
id cervical adenitis. 
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Skin Infections 


The skin was the primary site of 
infection in 22 children (87%), ten of 
whom subsequently developed a meta- 
static focus of infection. All had ante- 
cedent skin lesions that were the pre- 
sumed portal of entry into the blood 
stream for the streptococci. The GAS 
bacteremia associated with extensive 
varicella accounted for seven of the 
episodes, three of which were associ- 
ated with cellulitis. One patient had 
severe hemorrhagic varicella and an- 
other had extensive gangrene. Other 
skin infections included infected in- 
travenous catheter sites, intertrigo, 
erysipelas, postoperative wound infec- 
tions, eczema, and cavernous heman- 
giomas. 


Musculoskeletal Infections 


Complications from hematogenous 
dissemination of GAS were noted in 14 
patients (23%) who developed mus- 
culoskeletal infections; six children 
had osteomyelitis, five had septic ar- 
thritis, and three had both. All were 
proved roentgenographically and/or 
by isolation of GAS from a bone or a 
joint. Multifocal involvement was 
noted in three patients with osteo- 
myelitis and one with septic arthritis. 
Five of the eight patients had 
osteomyelitis involving long bones. 


Other Foci of Infection 


Other foci of infection included men- 
ingitis (three patients), peritonitis 
(two patients), subdural empyema (one 
patient), flank hematoma (one pa- 
tient), and terminal ileitis (one pa- 
tient). Six cases of bacteremia had no 
apparent focus of infection. 


Nosocomial Infections 


Seven (12%) of the episodes were 
nosocomial. Four immunocompro- 
mised patients with intravenous 
catheters (Broviae [two patients] and 
peripheral [two patients]) developed 
nosocomial bacteremia, one of whom 
had an abscess at the site of catheter 
insertion. Three patients became bac- 
teremic on their first postoperative 
day: one had a coexistent wound infec- 
tion with GAS, and the others became 
bacteremic after repair of a cleft palate 
and a dental procedure, respectively. 





Outcome 


Most of the infections responded | 
promptly to treatment with penicillin. _ 
Sixteen children had more than two | 
days of fever in the hospital while 
receiving appropriate antimicrobial _ 
agents, eight of whom required surgi- 
eal drainage of a purulent focus of | 
infection and defervesced immediately $ 
after surgery (although in the five in 
whom drainage was delayed beyond 
four days, all remained febrile until th 
time of drainage). In the remaining 
eight children who did not have a pur- 
ulent focus of infection, the patients 
defervesced within four days of the 
initiation of antibiotic therapy. Five 
children did not receive antibiotics: 
three had occult bacteremia, one hada. 
respiratory focus, and the other had. 
terminal ileitis with peritonitis and: 
underwent an appendectomy. All. of 
these children recovered without se- 
quelae. 

One child developed erythema 
nodosum and glomerulonephritis, and: 
another had scarlet fever. Other com- 
plications included disseminated intra- 
vascular coagulation (four patients), 
septic shock (three patients), acute 
renal failure (two patients), cere- 
brovascular accident (one patient), 
coma (one patient), and hemiparesis 
(one patient). 

Four patients died, including a male 
neonate with combined immunodefi- 
ciency, zinc deficiency, severe eczema, 
and recurrent skin infections, . who 
presented with septie shock and had 
coexistent polymicrobial peritonitis; 
an 18-year-old boy with protein-losing 
enteropathy and hemorrhagic vari- 
cella who developed widespread pul- 
monary consolidation with respiratory 
failure as well as septic shock; a 5-year- 
old boy with extensive hemorrhage 
into a large cavernous hemangioma of 
the skin, who developed extensive - 
pneumonia, septic shock, renal failure, 
and disseminated intravascular coag- 
ulation; and a 6-month-old female in- 
fant whose initial diagnosis was sue 
den infant death syndrome. 


COMMENT 


Bacteremia with GAS has been rela- 
tively rare in children since the advent 
of the penicillin era. Despite active 







nationwide solicitation, a British ref- 
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rence laboratory received only 64 
blood isolates from adults and children 

ver a three-year period.” 

Only 12% of the children in this se- 
ies. were immunocompromised, in 
contrast with the high frequency of 
this association noted in previous 
_ reports. ™™" The association of GAS 
- bacteremia with lymphoreticular ma- 
gnant neoplasm, cavernous heman- 
iomas, galactosemia, and solid 
umors has been documented previ- 
ugly, tesi 
Eighty-seven percent of our patients 
had a recognized focus of infection, in 
-contrast to 38% in the classic series of 
_ Keefer and colleagues" in the preanti- 
biotic era that described 246 adults 
/and children.” The association be- 
_ tween GAS bacteremia and pharyngi- 
tis is unusual” and only has been 
- documented for immunocompromised 
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children.. However, we found that 
16% of the children in this series had 
pharyngitis. 

Group A streptococcal pneumonia is 
rare, accounting for 1.3% of positive 
bacterial isolates in 530 cases of child- 
hood pneumonia diagnosed by lung 
puncture.” The association with vari- 
cella, the complicated clinical course, 
and the high mortality rate are similar 
to other reports of GAS pneu- 
monia.*****" Empyema developed in 
only one of 12 patients in this series, 
compared with 66% to 100% of acults 
and children with GAS pneumonia in 
other reports.***”?"* Interstitial bron- 
chopneumonia is the most common 
form and had a 75% incidence in a 
series of children,‘ in contrast to this 
report in which pneumonia with lebar 
or segmental distribution occurred 
more frequently. Endocarditis, a com- 
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plication in adults, was not observed in. 
our series.“ 
All children with a focus of infection 
in the skin had preceding skin lesion 
that became superinfected with GAS 
Most had varicella (one develope 
gangrene that has been reported at th 
site of GAS invasion).""*” In the chil 
who appears septic and has inflam 
matory changes within a skin lesion o 
postoperative wound, the -physicia 
should suspect GAS sepsis. 
The overall mortality rate was 7% 
Of those who died, two had a fulminant. 
course after extensive hemorrhage 
into skin lesions. Group A streptococ- 
cal bacteremia must be treated ag 
gressively in the hope of preventing 
metastatic infections and other com: 
plications. 
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A Reexamination 


© Streptococcal infection usually is 
> defined as a positive throat culture with 
a serologic response to group A B-he- 
_molytic streptococci, and a patient with 
a positive throat culture and no sero- 
logic response is a streptococcal carrier. 
Studies suggest that streptococcal car- 
-riers should show little clinical response 
-to antibiotic therapy when compared 
_ with patients with true streptococcal in- 
- fections. Patients with acute pharyngitis 
were divided into three groups: group 
` 1—38 ‘patiets with negative throat cul- 
: tures; group 2—72 patients with a posi- 
-tive throat culture and a significant rise 
in streptococcal antibody titers; and 
- group 3—77 patients with positive throat 
` Cultures and no significant rise in strep- 
-tococcal antibody titers. Patients in 
_ group 2:and group 3 had a comparable 
and dramatic clinical response to antl- 
biotic therapy that was considerably 
_ greater than the clinical response in the 
patients in group 1. These findings raise 
questions about the appropriateness of 
-using streptococcal antibody responses 
to distinguish between the streptococ- 
cal carrier state and a true streptococcal 
“infection. 
` (AJDC 1988;142:562-565) 





Tt is generally believed that many 
* children with group A B-hemolytic 
streptococci (GABHS) in their upper 
respiratory tract are streptococcal 
-earriers.’* However, there is a great 
_ deal of confusion regarding the appro- 
priate definition of the streptococcal 
carrier state and a true streptococcal 
“infection. Much of this confusion has 
arisen from earlier attempts to define 
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: The Group A Streptococcal Carrier State 


“Michael A. Gerber, MD; Martin F. Randolph, MD; Donald R. Mayo, ScD 


streptococcal carriage on the basis of 
culture results and clinical findings 
alone.** While most asymptomatic pa- 
tients with positive throat cultures for 
GABHS are streptococcal carriers, 
Gordis and coworkers? clearly have 
demonstrated that some asympto- 
matic patients have bona fide strepto- 
coceal infections and may subse- 
quently develop acute rheumatic fever. 


See also p 559. 


Conversely, some symptomatic pa- 
tients with positive throat cultures for 
GABHS are streptococcal carriers, 
and their clinical findings presumably 
are due to an intercurrent upper res- 
piratory tract infection with some 
other organism.*? Therefore, culture 
results and clinical findings alone can- 
not accurately distinguish between 
the streptococcal carrier state and 
true streptococcal infections. 

A true streptococcal infection usu- 
ally is defined as a positive throat 
culture and a serologic response to 
GABHS, and a patient with a positive 
throat culture and no serologic re- 
sponse is a streptococcal carrier. +? Us- 
ing these definitions, approximately 
half of the children in a relatively 
unselected group of patients with 
acute pharyngitis and a positive throat 
culture for GABHS were demon- 
strated to be streptococcal carriers.’ 
While completing a recent investiga- 
tion involving a highly selected group 
of patients with acute pharyngitis and 
a positive throat culture for GABHS, 
we were surprised to find that approx- 
imately the same percentage of pa- 
tients (61%) were carriers.* We per- 
formed cultures in only those patients 
who were acutely ill and who had 


clinical findings suggestive of GABHS 
pharyngitis. Consequently, 75% of our 
patients had positive throat cultures, 
and of the patients with positive throat 
cultures, 100% were febrile and 80% 
had cervical lymphadenitis. Yet, de- 
spite this high degree of selectivity, 
about half of these patients appeared 
to be streptococcal carriers as defined 
above. These observations led us to 
question the validity of this definition 
and to examine this issue further. 

We and others®® have demonstrated 
previously that children with. pharyn- 
gitis and a positive throat culture for 
GABHS have a dramatic clinical re- 
sponse to antibiotic therapy.. In con- 
trast, children with pharyngitis and a 
negative throat culture for GABHS 
show little clinical response to antibi- 
otic therapy. If children with pharyn- 
gitis, a positive throat culture for 
GABHS but no serologic response to 
GABHS, are streptococcal carriers 
and infected with another organism, 
then it would follow that these children 
should show little clinical response to 
antibiotic therapy when compared 
with children with true streptococcal 
infections. 

A prospective investigation of chil- 
dren with acute pharyngitis was un- 
dertaken to test this hypothesis and 
the validity of the current definition 
of a streptococcal carrier. 


PATIENTS AND METHODS 


During the winter-spring of 1984-1985, 
187 patients with acute pharyngitis seen in 
a private pediatric office (M.F.R.) were 
enrolled in the investigation after written 
informed consent had been obtained. Chil- 
dren who had received antibiotic therapy 
within the previous 72 hours were ex- 
cluded. 

All study patients were evaluated for the 
presence and severity of two objective signs 
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(fever and cervical lymphadenitis, as man- 
ifested by tender, enlarged lymph nodes) 
and three subjective symptoms (sore 
throat, headache, and abdominal pain) by 
one of us (M.F.R.) A throat culture was 
then performed in each patient by vigor- 
ously swabbing the posterior pharynx and 
tonsils (or tonsillar fossae) with a rayon- 
tipped swab (Culturette, Marion Scientific, 
Kansas City, Mo). The swab was then 
-immediately streaked onto a blood agar 
: plate (trypticase soy agar with 10% 
-Sheeps blood, BBL Microbiology Systems, 
- Cockeysville, Md), a bacitracin disk (Taxo 
_ A-Disc, BBL Microbiology Systems) was 
applied, and the plate was incubated at 
87°C for 18 to 24 hours. B-Hemolytic strep- 
_. tococei-were presumptively identified as 
“group A or non-group A on the basis of 
‘bacitracin sensitivity. Grouping was later 
confirmed by the Streptex test (Wellcome 
Reagents, Dartford, England). 
All patients were randomly assigned 
to receive either penicillin V potas- 
gium (250 mg per 5 mL) or cefadroxil 
(250 mg per 5 mL) as part of other inves- 
tigations." Parents were instructed to 
give their child one teaspoon three times 
over the next 18 to 24 hours if assigned to 
the penicillin group or 30 mg/kg as a single 
dose if assigned to the cefadroxil group. 
-They also were instructed to take their 
child’s temperature every four hours during 
» waking hours to note the rate of improve- 
“ment in the childs clinical status and to 
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return in 18 to 24 hours with the medi- 
cine bottle they had been given. Parents 
were requested not to administer as- 
pirin or acetaminophen during the study 
period. 

At the 18- to 24-hour follow-up visits, all 
children were reevaluated by the same 
physician who had performed the iritial 
assessment and who was unaware of throat 
culture results or the treatment regimen 
received. Temperatures were taken, an in- 
terim history was obtained, and a physical 
examination was performed. For each of 
the predetermined clinical signs and symp- 
toms, the physician determined whether 
the patient’s condition improved, wors- 
ened, or did not change. In addition, the 
physician, parent, and patient (if old 
enough) were each asked to record their 
general impressions as to whether the elin- 
ical status had shown significant improve- 
ment over the preceding 18 to 24 hours. 
Compliance was determined by history and 
measurement of unused drug. 

The results of the throat culture were 
then determined. The patients wita a 
throat culture positive for GABHS were 
instructed to continue the assigned antibi- 
otic regimen for a full ten-day course, while 
patients with a negative throat culture 
(group 1) had the antibiotic therapy diseon- 
tinued at the 18- to 24-hour follow-up visit. 
All patients with a positive throat culture 
had a blood specimen drawn at the 1& to 
24-hour follow-up visit and were instructed 
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to return in four weeks, at which time 
convalescent blood specimens were ob- 
tained. All serum specimens were stored. 
at -70°C and later analyzed simultane- 
ously in pairs for antistreptolysin O (ASQ) . 
and antideoxyribonuclease B (ADB) titers: 
according to established methods.” Pa- 
tients with a positive throat culture for: 
GABHS and a significant rise of two or. 
more dilutions (20.2 log rise) in ASO or 
ADB titers were considered to have. true’ 
streptococcal infections (group 2), wherea: 
patients with a positive throat culture for 
GABHS without a significant rise in ASO” 
or ADB titers were considered streptococ- 
cal carriers (group 3). ‘ 

Data were analyzed using the x? test and : 
Student's t test. : 


RESULTS 


Study patients ranged in age from 
2 to 25 years (mean age, 10.0 years). 
Of the 187 patients in whom cultures 
were performed, GABHS were iso: 
lated from 149 (80%). Group 1 com- 
prised the 38 patients (20%) who had: 
negative throat cultures. Of the 149 
patients with positive throat cultures, 
72 (48%) had a significant rise in ASO 
or ADB titers and were considered to 
have true streptococcal infections 
(group 2); 20 (28%) had a rise in ASO. 
titer only, 20 (28%) had a rise in ADB 
titer only, and 32 (44%) had a risein 
both ASO and ADB titers. The 77 
patients (52%) with positive throat 
cultures who did not have a significant. 
rise in ASO or ADB titers were con- 
sidered streptococcal carriers (group 
3). The patients in groups 1, 2, and 3 
were comparable with respect. to sex 
duration of illness before initiation o 
treatment, and clinical findings at the 
initial visit (Figure). The patients with | 
positive throat cultures for GABH 
(groups 2 and 3) were comparable in 
age but were significantly younger 
(P<.01) than the patients with nega- 
tive throat cultures (group 1).. Th 
distribution of antibiotic therapy and 
compliance was comparable for the 
patients in group 2 and group 3, but 
patients in group 1 did not receive 
antibiotic therapy. 

All 149 children with positive thiwat 
cultures returned for the 18- to 24- 
hour follow-up evaluation. At that 
time, there was a significant (P<.01) 
reduction in the number of patients i 
both group 2 and group 8 who had 
each of the two objective signs and. 










































sach of three subjective symptoms 
Figure). In addition, the evaluating 
physician, parents, and patients all 
had the general impression at the 18- 
to 24-hour follow-up evaluation that 
92% of the patients in group 2 and 91% 
of the patients in group 3 exhibited 
overall clinical improvement. In con- 
rast, there was a significant (P<.01) 
eduction in the number of patients in 
group 1 who had one of the two objec- 
ive signs (fever) and two of the three 
ubjective symptoms (sore throat and 
headache) at the 18- to 24-hour follow- 
-up evaluation. In addition, the clinical 
_ response to antibiotic therapy for the 
atients.in group 1 was considerably 
ess dramatic than for the patients in 
group 2 and group 3 (Figure). Fur- 
thermore, the evaluating physician, 
parents, and patients all had the gen- 
eral impression at the 18- to 24-hour 
follow-up evaluation that only 32% of 
the patients in group 1 exhibited over- 
lL clinical improvement. 


COMMENT 


Distinguishing between someone 
: with acute pharyngitis who has a bona 
fide streptococcal infection and some- 

one with acute pharyngitis who is a 
streptococcal carrier has important 
clinical implications. Patients with 
‘Yue streptococcal infections are at 
risk for developing suppurative (eg, 
-peritonsillar abscess) and nonsuppu- 
ative (eg, acute rheumatic fever) com- 
‘plications, as well as for transmitting 
the GABHS to others.: Therefore, pa- 
ients. with true streptococcal infec- 
ions should be treated with an appro- 
priate antibiotic. In contrast, patients 
- who are streptococcal carriers are not 
t risk for developing either suppura- 
ive or nonsuppurative complications, 
ind they rarely transmit the GABHS 
o others.’ Therefore, streptococcal 
arriers do not need to be treated with 
ntibiotics, 

A streptococcal. carrier is usually 
efined as a patient with a throat 
ulture positive for GABHS but with 
no evidence of an antibody response 
to that organism, while a true strep- 
_tococcal infection is defined as a posi- 
ive throat culture for GABHS and an 
antibody response.'? Because sero- 
logic responses to GABHS may take 
several weeks to develop, antibody 
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titers can be used only retrospectively 
to distinguish between carriers and 
those who are truly infected. Although 
numerous attempts have been made to 
correlate streptococcal antibody re- 
sponses with clinical findings,’ acute- 
phase reactants, and the degree of 
positivity of the throat culture," all of 
these attempts have been unsuccess- 
ful. Therefore, there is no accurate 
way to make this distinction at the 
time of the initial presentation. 

One of the problems with using an 
antibody response to retrospectively 
categorize patients as either truly in- 
fected or carriers is that virtually all 
of the patients with pharyngitis and a 
positive throat culture for GABHS will 
have received antibiotic therapy. 
Kaplan and coworkers? found that 45% 
of 133 patients with GABHS pharyn- 
gitis who were treated with antibiotics 
had a significant ASO or ADB titer 
rise, compared with 38% of 34 such 
patients not treated with antibiotics 
(P>.05). These findings suggest that 
antibiotic therapy does not interfere 
with the streptococcal antibody re- 
sponse. In contrast, several other in- 
vestigations? have demonstrated 
that antibiotic therapy significantly 
reduces both the magnitude of the 
ASO and ADB titer responses as well 
as the number of significant increases 
in these antibody titers. In addition, 
these studies showed that the earlier 
in the course of the pharyngitis anti- 
biotic therapy was initiated, the 
greater the inhibition of the strepto- 
coccal antibody response. Ethical con- 
siderations would preclude the per- 
formance of an investigation in which 
streptococcal antibody titers were 
measured in patients with GABHS 
pharyngitis while antibiotic therapy 
was withheld, and this controversy 
probably will never be resolved com- 
pletely. 

While children with pharyngitis and 
a positive throat culture for GABHS 
show a dramatic clinical response to 
antibiotic therapy, children with phar- 
yngitis and a negative throat culture 
show little clinical response to antibi- 
otic therapy.*® Because the clinical 
pharyngitis in patients who are strep- 
tococeal carriers presumably is caused 
by the same agents that. produce the 
clinical pharyngitis in patients with a 


negative throat culture for GABHS, 

one would expect little clinical re- 

sponse to antibiotic therapy in strep- 

tococcal carriers. In this study, how- 

ever, the clinical response to antibiotic 

therapy in the patients with a positive 

throat culture and no antibody re-~ 
sponse to GABHS (group 3) was com- 
parable with the clinical response in 

patients with a positive throat culture 

and an antibody response to GABHS 

(group 2). In addition, the clinical re- 
sponse to antibiotic therapy in both 
groups of patients with a positive 
throat culture for GABHS (groups 2 

and 3) was considerably greater than 

the clinical response in patients with 

a negative throat culture (group 1). 

These findings, therefore, raise: 
questions about the appropriateness. 
of using streptococcal antibody re- 
sponses to distinguish between strep- 
tococeal carriers and patients with 
true streptococcal infections. Further- 
more, they suggest that many of the 
patients who would have been classi- 
fied as streptococcal carriers using 
these criteria may have bona fide 
streptococcal infections. A possible 
explanation for these findings is that 
the streptococcal antibody response in 
many of these patients was inhibited 
by the use of antibiotic therapy. 

The use of streptococcal antibody. 
responses to distinguish between 
streptococcal carriers and patients 
with true streptococcal infections is 
unsatisfactory not only because the 
information can only be used retro- 
spectively but also because the result- 
ing classifications may not be accu- 
rate. Further investigations to better 
define the streptococcal carrier state 
and true streptococcal infections are 
clearly needed. 
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<<< Records of our parasitology labo- 
ratory were. reviewed to determine 
rends in the frequency of specimens 
jubmitted for diagnosis of pinworm in- 
: fection, the proportion of such speci- 
mens that were positive, and the propor- 
tion of such positive results for the 
_ pediatric age group from 1971 to 1986 in 
<a major New. York City medical center. 
‘These data demonstrate a markedly de- 
_clining trend in the absolute number of 
sticky tape tests sent for pinworm diag- 
_ nosis, from 248 in 1971 to 38 in 1986, an 
verage of 8% decline per year. The 
_ number of specimens Identifying Enter- 
~ oblus vermicularis among those submit- 
ed has similarly declined, from 57 in 
_ 1971 to none being positive in 1986, an 
verage of 16% decline per year. The 
ramatic decline in pinworm identifica- 
dion and the fali in the number of speci- 
mens sent by practitioners at this med- 
ical- center, and reported elsewhere in 
_the United States by other Investigators, 
“may reflect a genuine decline in oxyuri- 
sis occurring in the patient populations 


(Asoc 1988;142:566-568) 


: Pinworm has been reported to be 
“among the most prevalent nema- 
odes both in North America and 
worldwide,’ with an estimated 42 
million cases in the United States in 
1972.9: We suspected, on elinical ob- 
ervation, that oxyuriasis was rare in 
r population, despite the known 
yrevalence of other parasites." Few 
urveys of. Enterobius vermicularis 
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Is Pinworm a Vanishing Infection? 


Laboratory Surveillance in a New York City 
Medical Center From 1971 to 1986 


ten H. Vermund, MD, MSc, Sheila MacLeod, MPH 


prevalence in the United States and 
Canada have been reported since 
1970.25 We reviewed the records of 
our parasitology laboratory for pin- 
worm identification and also deter- 
mined the annual number of clinical 
visits for the period 1971 to 1986 at 
the Columbia-Presbyterian Medical 
Center (CPMC), New York. 


METHODS 


Sticky tape tests were obtained by prac- 
titioners or by parents during the interval 
studies. Presumably, proper techniques of 
specimen gathering were not always used, 
but this phenomenon should have been 
uniform during the 16 years. No research 
protocol for the diagnosis of pinworm was 
in place. Physicians, physicians’ assistants, 
and nurse practitioners almost invariably 
sent sticky tape tests to the laboratory for 
confirmation, once collected, even if they 
first examined the slides themselves in the 
clinic. The same parasitology technician 
has been employed from 1968 to the pres- 
ent; sticky tape tests were examined first 
under direct low-power microscopy (X40), 
then under high power for confirmation. 
Laboratory records from 1971 through 
1986 were reviewed by us te enumerate all 
sticky tape tests sent for pinworm diagno- 
sis and all positive tests. We determined 
the proportion of tests positive over time 
or the “pinworm positivity rate.” We de- 
leted redundant positives, eg, three posi- 
tive sticky tape tests in the same person in 
the same time period were counted as a 
single infection. We used birth dates to 
identify pediatric patients and determined 
age-stratified ratios. We performed regres- 
sion analysis to test for the significance of 
trends over time. 


RESULTS 


The frequency of diagnosis of labo- 
ratory-confirmed pinworm infection 
has fallen steadily from 48 persons 


with positive test results among 
400770 clinic visits in 1971 to none 
among 471 480 clinic visits in 1986 (Fig 
1 and Table). Fewer specimens are 
being submitted to the laboratory, on 
average an 8.0% decline per year. The . 
average decline in the proportion. of 
positive tests detected was 8.9% per 
year (for log, [positive tests/total 
tests] vs time, B= —0.011, P<.001) 
(Fig 2). For example, fully 28.0% of 
248 specimens sent in 1971 were posi- 
tive for E vermicularis eggs, while 
only 4.9% of 61 specimens sent in 1984 
and zero of 38 specimens sent in 1986 
were positive. In this 16-year period, 
83.2% of all persons with positive spec- 
imens were under age 17 years. The 
frequency of laboratory-confirmed 
pinworm in the 0- to 16-year age group 
has fallen from 40 among 54727 pedi- 
atric clinic visits in 1971 to none among 
92137 pediatric clinic visits in 1986. 
The proportion of pediatric patients 
to the total has decreased markedly 
(Fig 2); 88.0% of persons with positive 
test results were under age 17 years 
in the 1971-1974 time period. This 
preportion has fallen to 80.6% in the 
1975-1978 time period, to 76.9% in the 
1979-1982 time period, and to 44.4% 
in the 1983-1986 time period. 


COMMENT 


Surveillance data suffer from under- 
reporting, yet trends may be demon- 
strated for infectious diseases if re- 
porting bias does not differ from year 
to year" The dramatice decline in 
frequency of pinworm diagnosis dem- 
onstrated in the present study at a 
single institution in New. York City 
has several plausible explanations. 

First, since education on parasitic 
diseases is often limited in many med- 
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_ Fig 1.—Total number of sticky tape tests sent to Columbia- Fig 2.—Percent of persons with positive specimens who were 
-Presbyterian Medical Center (CPMC) laboratory (New York), with under 17 years of age and percent of total specimens that are 
- number of positive specimens and number of persons with Enter- positive for Enterobius vermicularis per year. Asterisk indicate: 


: obius vermicularis infection from 1971 to 1986 at CPMC. proportion is without definition as there were no specimens posit 
a for E vermicularis in 1986. 


deal: school curricula, failure to order 
diagnostic tests for pinworm infection 
might be attributable to lack of knowl- 
--edge of the physician. However, this 
phenomenon would not account for the 

fall in the proportion of positive tests 
er the same time period (Fig 2) 
less there has been a drastic shift 
clinical criteria for obtaining a test 
r unless a genuine decline in pinworm 
ence had occurred. The likeli- 

ood of pediatricians at CPMC ne- 
. glecting parasitic infections more now 


No. of Total 
No. of Pediatric Total No. of 
No. of No. of Persons With Persons With No. of Pediatric 
Sticky Tape Positive Positive Positive Clinic Clinic 
Tests Sent Specimens Results* Results* Visitst Visits} — 

















‘than in the past is improbable, based 8 
-on continuing emphasis in the curric- 8 
lum and clinical practice that in- 1979 140 "1 7 6 
ludes awareness of pinworm disease. 1980 132 9 7 6 
Second, the majority of infected in- 1981 86 8 7 5 
dividuals are asymptomatic and the 1982 72 6 5 3 
decrease in pinworm frequency in re- 1983 105 1 4 2 
_ -eent years could mean that fewer pa- 1984 61 3 2 1 
‘tients are presenting to the clinic for 1985 41 3 3 1 
_ diagnosis of their infection. We believe 1986 38 0 0 0 


this is unlikely since there is no evi- 


c e that the proportion of sympto- *Eliminating redundant positive results in the same person. 
atic individuals has declined, and our +Apparent discrepancy in total due to rounding of all numbers to the nearest thousand. 
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volume of patients has not decreased 
Table). 

. Third, changes in patient character- 
istics over the 16-year period may 
account for the decrease in pinworm 
infections. Since pinworm infection 
has been found to be twice as high in 
whites as in blacks and Puerto Ricans 
in New York and other areas, a de- 
‘ease in the white population pre- 
iting to the clinic might explain the 
rer incidence of this infection in 
resent years. While detailed socio- 
nomic data in the patients are not 
available, census data show no appar- 
nt. changes in the ethnic background 
the local population. Alsc, the pro- 
portion of pediatric clinic patients and 
heir absolute numbers have increased 
ince 1970 (Table). The decline, in 
ddition, has occurred concurrent 
ith an increased number of children 
attending day-care centers, which pre- 
sumably facilitates spread of enteric 
pathogens, including E&E vermicula- 





Fourth, the results may reflect a 
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natural variation in pinworm ` fre- 
quency over the study period.” This 
explanation is not likely given the 
steady fall in the proportion of speci- 
mens positive, the number of speci- 
mens sent, the proportion of persons 
in the pediatric age group with posi- 
tive test results, and the absolute 
number of infections. No instances of 
E vermicularis infection were diag- 
nosed in 1986. 

Finally, the data may reflect a gen- 
uine decline in pinworm incidence and 
prevalence in this population. We be- 
lieve this to be the most plausible 
explanation of the data. Sticky tape 
tests have been performed at our clinic 
for complaints of anal pruritus or be- 
cause of suspicion of exposure. It is 
possible that the relatively benign 
medication regimen®* may influence 
practitioners to treat without labora- 
tory confirmation of infection, leading 
to a reduction in parasitism in the 
population, as well as fewer tests sub- 
mitted. 

The outpatient pool of CPMC con- 
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Jaundice in Neonates With Sickle Cell Disease 


A Case-Control Study 





"Ronald Bainbridge, MBBS; Jane Khoury; Francis Mimouni, MD 


, This matched, case-control study 
- was conducted on 68 neonates with 
sickle cell disease (SCD) to test the 
hypothesis that SCD contributes to ne- 
_ Onatal jaundice. Previous uncontrolled 
-studies have suggested that SCD leads 
toa high rate of neonatal jaundice. After 
matching, two neonates without scD 
born in the same year were selected for 
each patient with SCD by use of random 
“numbers. Matching factors were gesta- 
- tonal age, sex, birth weight, and race. 
_ Serum bilirubin concentrations and the 
-presence or absence of clinical jaundice 
were recorded. Information on factors 
_. potentially influencing the rate of neo- 
' natal Jaundice was obtained for the first 
: three days of life: maternal drug, alcohol, 
and. tobacco usage, intrauterine infec- 
_ tion, Apgar scores, highest infant hem- 
_ atocrit, culture-proved sepsis, blood 
group Incompatibilities, hemorrhages, 
and presence of red blood cell sickling. 
We found no increase in the rate of 
‘clinical jaundice and no increase in the 
bilirubin concentration in either the en- 
-tire group of patients with SCD, or in the 
subgroups with either homozygous or 
_ S-hemoglobin C disease, compared with 
their respective controls. We conclude 
‘that SCD probably is not a significant 
“factor predisposing to neonatal jaun- 
ice. 
{AJDC 1988;148:569-572) 






















i sickle cell disease (SCD), the co- 

existence of red blood cell sickling 
and jaundice has been reported in the 
newborn period.'° Therefore, several 
investigators have suggested that an 
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association exists between SCD and 
neonatal jaundice.**"" These reports 
examined small numbers of patients, 
did not compare patients with normal 
control subjects, and failed to examine 
several factors that may affect neona- 
tal bilirubin concentration. In this 
case-control study, we tested the hy- 
pothesis that infants with SCD have a 
higher rate of neonatal jaundice and 
higher serum bilirubin coneentrations 
than pair-matched normal controls. 


PATIENTS AND METHODS 


A cord-blood screening program for the 
detection of hemoglobinopatkies was im- 
plemented in Cincinnati in June 1974. The 
hemoglobin electrophoresis pattern of all 
newborns was determined first on cellulose 
acetate plates! and was repeated using 
citrate agar plates if abnormal." This was 
again repeated at age 3 mouths or older. 
Older family members also had hemoglobin 
electrophoresis done to ascertain the pa- 
tients exact hemoglobinopathy. Between 
June 1974 and June 1986, SCD was diag- 
nosed in 69 infants born at the University 
of Cincinnati Hospital. The charts of 68 of 
these patients were available for review. 
For each infant with SCD, two control 
infants were randomly computer selected 
by a biostatistician “blinded” to measures 
of jaundice in the infants after matching 
for the following factors known to affect 
neonatal jaundice; gestational age by 
examination (+2 weeks), birth weight 
(+500 g), birth weight category (large, 
appropriate, and small for gestational age), 
race, and sex. Birth within the same year 
of the infants with SCD was attempted, 
except for three neonates with SCD born 
in 1986 who were matched with infants 
born in 1985, as computer records for 1986 
were incomplete at the time of our chart 
review, The charts of these 68 patients with 
SCD and 186 controls were reviewed. 

The information recorded for the study 
included the following: (1) drugs taken 
during pregnancy; maternal smoking, al- 






















































cohol ingestion, and other substance abt 
(2) the presence or absence. of mat 
diabetes; (3) route of delivery and Apg: 
scores; (4) gestational age by dates an 
physical examination at- birth, birt 
weight, birth weight category, sex, an 
race; (5) the presence and extent of a 
bruising, cephalhematomas, and int 
nial bleeds; (6) vitamin K dose ads 
tered at birth; (7) the presence or abse 
of splenomegaly; (8). hemoglobin elec 
phoresis pattern at birth and at 3 mon 
of age or later in patients with SCD; 
blood group of infant/mother, Coomb: 
results, red blood cell glucose-6-phosp! 
dehydrogenase screening (when done), 
red blood cell structure: (10) evide: 
intrauterine or neonatal infectio 
blood IgM concentrations, serum tox 
mosis, rubella, cytomegalovirus, and J 
pes (TORCH) titers; blood, cerebrospin: 
fluid, and urine culture results when di 
(11) all recorded blood hematocrits and aj 
when done, to the nearest hour (hematoer: 
was recorded regardless of the site from 
which the blood was obtained and whethe: 
it was determined by way of centrifuga 
or by a counter [Coulter] in our cli 
laboratory); (12). the use of photothe: 
lights; (13) type of transfusions recei 
and (14) serum total and direct bilirub 
concentration and age to the nearest. h 
when these were measured; the prese! 
or absence of clinical jaundice. The dur 
tion of phototherapy, when performed, 
not appear well documented; hence, we 
not analyze this factor. Fluid intake, brea: 
milk feeding, and mode of feeding m: 
affect bilirubin concentrations in t! 
neonate! but were not controlled im i 
study, assuming that random selection. 
control would correct for this effect. 

Infants with a serum bilirubin concentra. 
tion equal to or greater than 85.5 umol 
(5 mg/dL) were assumed to be clinica 
jaundiced even if this was not noted in t 
chart as such” and were added to the group 
of clinically jaundiced infants for the p 
poses of analysis. All infants ‘with SC 
were black. In two instances control infan 
were of Asian (Indian) origin; in ease of a1 
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0ssible bias, analysis with and without 
these infants was done; analyses gave the 
„same results and hence the latter infants 
remained in the sample without replace- 
“ment by substitute control infants. 
_.. Data were managed and analyzed using 
| Statistical Analysis System (SAS Inc, 
Cary, NC). Analysis methods used were 
-t test for the continuous variables to com- 
_ pare infants with SCD with control infants, 
and x? or Fisher's exact test as appropriate 
‘or comparison using the categorical var- 
ables. Since it was impossible to pair- 
match for every confounding variable that 
may affect bilirubin concentration, we 
elected to obtain two control patients for 
each patient with SCD and match for five 
major factors with this approach. Paired 
tests could not be used for analysis. Since 
multiple comparisons were performed be- 
tween the SCD and the control group, every 
significant difference was restudied with a 
Bonferroni correction factor." 


RESULTS 

































“In addition to the matching var- 
dables, the patients with SCD and 
their controls proved well-matched for 
gestational age by history and were 
_ comparable for all maternal and ob- 
tetrical factors listed previously, in- 
cluding route of delivery (Table 1). 
There were no differences in types of 
irugs taken by the mothers during 
regnancy. Maternal tobacco usage, 
alcohol ingestion, and substance abuse 
ppeared poorly documented but were 
ot different between groups. 

~The mothers of one control infant 
and two.infants with SCD were White” 
lass A diabetic subjects while the 
mother of a third infant with SCD was 
White class B diabetic subject. Data 
inalysis with or without these infants 
“gave the same results. All control pa- 
tients had normal hemoglobin electro- 
phoretic patterns. When infants with 
CD and control infants were com- 
jared for the presence of clinically 
letectable jaundice and highest bili- 
rubin concentration recorded within 
he first three days of life, there were 
io. significant differences (Tables 
and 3). The highest bilirubin con- 
entration recorded (serum biliru- 
285.5 pmol/L [25 mg/dL) and 
clinical jaundice for patients with ho- 
zygous (SS) or S-hemoglobin C 
SC) disease; and their controls, were 
imilar (Table 3). 

With the exception of a single con- 
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Mean (+ SD) gestational age by 
Dates, wk 


Examination, wk 
Mean (+ SD) birth weight, g 


Sex 
F, No. (%) 


M, No. (%) 
Maternal diabetes, No. (%) 





*P value was not significant in all instances. 





Bilirubin measured, No, (%) 


Clinical jaundice, No. (%) 
*NS indicates not significant. 


33/68 





ss 
(N=41) 


Control 
(N= 82) 
Bilirubin 
measured, 
No. (%) 
Highest 
bilirubin, 
pmol/L 
(mg/dL)t 
Bilirubin 
285.5 
pmol/L 
(25 mg/dL), 
No. (%) 
Clinical 
jaundice, 
No. (%) 


15 (36) 16 (20) 


138.51 + 47.88 150.48+ 63.27 
(8.1 +2.8) (8.8 +3.7) 


12/41 (30) 14/82 (17) 
18/41 (44) 


*NS indicates not significant. 
tValues are mean + SD. 


36/82 (44) 


trol patient, all patients had their 
blood hematocrit contents deter- 
mined. The highest hematocrits for 
patients with SCD and control pa- 
tients were similar (Table 4). Within 
the subgroups of patients with SS and 
SC disease and their controls, there 
were similarly no differences in their 
highest hematocrits (Table 5). 

Six patients with SCD and eight 
control patients had ABO blood group 


39.1+2.5 (N=63) 
39.4+2.0 
3093 +571 





Patients With 
SCD (N=68) 


28 (41) 


Highest (mean + SD) serum 145.35 + 61.56 143.64 + 73.53 NS 
bilirubin, umol/L (mg/dL) (8.5+3.6) (8.4+4.3) 

Serum bilirubin, 
285.5 pmol/L (=5 mg/dL), 
No. (%) 23/68 (34) 32/136 (24) NS 








Patients With 
SCD (N=68) 


Controls 
(N= 136) 


39.0+2.7 (N= 127) 
39.4+2.0 
3063 + 538 


39 (57) 
29 (43) 
3 (4) 


78 (57) 
58 (43) 
1 (1) 







Controls 
(N= 136) 


39 (29) 






P Value* 







(48) 69/136 (51) 








P sc 
Value* (N=17) 


Control P 
{(N=34) Value* 


.049 6 (35) 17 (50) 


NS 141.93=102.6 133.38 + 92.34 


(8.3+6.0}) (7.8 +5.4) 


NS 


NS 4/17 (24) 12/34 (35) NS 


NS 8/17 (47) 22/34 {65) NS 





incompatibility with their mothers, 
while three and four of either group, 
respectively, were Rh incompatible. 
One patient with SCD and four control 
patients had a positive direct Coombs ` 
test. Only one control infant under- 
went an “exchange” blood transfusion., 
One patient with SCD and four control . 
patients had a partial exehange trans- 
fusion for polycythemia, while one 
infant in each group received a packed: 
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of clinical jaundice in infants with SCD- 
of 74% and an actual rate of 51% in 
our control infants, the power of our 
study to detect such a difference i 
80%.” The effect of birth weight, ges: 
tational age, race, and sex on the rati 
of neonatal jaundice is well known" 
and was controlled for in our study, . 
Forty-eight percent (83/68), 44% 
(18/41), and 47% (8/17) of our patient 
with SCD, SS disease, and SC disease 
respectively, and a similar percent of th 
respective controls were clinically jaun 
diced (Tables 2 and 3), which falls within | 
the generally accepted range.” 

The main limitation of our study i: 
its retrospective nature. However, the - 
case-control design diminishes the ef- 
fect of major confounding variables on 
our results and is likely to give result: 
similar to those of a prospective stud; 
done along the same lines. Apar 


Patients With Controis 
SCD (N=68) (N=136) 
Apgar score, min 
{ 7.2+2.0 
5 8.6+1.1 
Serum IgM, g/L (mg/dL) 0.107+0.041 (10.7+4.1) 


Serum IgM =0.22 g/L 
(222 mg/dL), No. (%) 


Highest blood hematocrit, % 
Highest hematocrit in first 12 h, % 
Contained hemorrhages, No. (%) 


7.5+2.0 
8.7+1.0 
0.116+0.075 (11.6+ 7.5) 


1 (2) 
60.4+8.4 


8 (7) 
60.7 +7.5 
58.7 +8. 

10 (7) 


§7.3+8.5 
12 (18) 





`.. *P value was not significant in all instances. Values are mean + SD unless otherwise indicated. 









——— ec Control 
(N=41) (N=82) (N= 17) Bee8) 


Apgar score, min 










red blood cell transfusion for anemia. 
Cord-blood IgM concentration. was 
-, 0,22 g/L (22 mg/dL) or greater in one 
- (1%) of 53 patients with SCD and eight 
- (6%) of 117 controls (not significant). 
= In-none of these nine patients was a 
_ TORCH infection confirmed. 
_ Forty-seven patients with SCD and 
_ 64 control patients had red blood cell 
film reports. None had sickled cells 
geen. Twelve (18%) patients with SCD 
and ten (7%) control patients had a 
contained hemorrhage (cephalhema- 
toma, bruising); this is not significant 
. after Bonferroni correction (Table 4). 
No patient had a head ultrasound ex- 
o amination. There were no differences 
between groups in the rate of culture- 
positive neonatal sepsis, vitamin K 
--dose administered at birth, or pres- 
ence of splenomegaly. 


COMMENT 


©. Our study did not demonstrate an 
“association between SCD and neonatal 
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: cae naga be Sa from highest bilirubin concentration, : 

f OS ting he is we also arbitrarily analyzed all pä- 
pista ET : 56.648.3 57.8+8.5 55.8+8.2 £9.6+7.6 tients with serum bilirubin coñcsnira 
first 12 h, % tions of equal to or greater thar 
Highest 85.5 pmol/L (5 mg/dL) (Tables:2 an 
hematocrit, % 59.227.4 60.5+7.4 60.1+10.7 61.7+7.9 3). Clinical jaundice generally can b 
IgM, g/L (mg/dL) 0.107+0.039 0.116+0.08  0.107+0.045 0118+0.07 detected in neonates with bilirubi 

. (10.7+3.9) (11.6+8.0)  (10.7+4.5) (41.8+7.0) concentrations of greater than 85.5 to 

Tenra Nos). 6. 4 (5) 6 (35) 4 (12) 119.7 pmol/L (5 to 7 mg/dL)" bat slan 


vaP- value was not significant in all instances. Values are mean + SD unless otherwise indicated. 


jaundice. All reports to date on this 
topic comprise either small groups of 
patients or isolated case reports and, 
with the exception of that of 
Wijgerden: in 1983, were selected for 
patients with SCD who were clinically 
jaundiced or ill during the neonatal 
period. The largest study comprised 
14 patients with SS disease whose 
conditions were diagnosed in a state- 
wide, cord-blood screening program; 
nine infants (64%) had jaundice.* Com- 
bining all previously published re- 
ports, 17 (74%) of 23 patients with 
SCD detected in the neonatal period 
were jaundiced. These reports, how- 
ever, had no control patients and did 
not examine factors that may affect 
neonatal jaundice. 

To our knowledge, our study repre- 
sents the largest such review (68 pa- 
tients) done in patients diagnosed at 
birth as having SCD and is the only 
one in which well-matched control sub- 
jects were used. With ar. expected rate 





















pigmentation may affect detection. A’ 
our study and control patients. 
were of a dark complexion. A trend. 
toward an increased rate of determi-. 
nation of serum bilirubin concentra: 
tions in patients with SCD vs control 
(Tables 2 and 3) might reflect an in 
creased rate of clinically perceive: 
jaundice in infants with SCD or expec 
tations that hyperbilirubinemia migh 
be more frequent in such infants. Sine 
documentation of phototherapy dura 
tion was inadequate, any effect it ha 
in blunting peak serum bilirubin cor 
centrations could not be accuratel: 
assessed. 

Contrary to other reports,**** there 
was no evidence of a higher rate o 
hemolytic jaundice secondary to ei 
ther a major blood group incomp 
bility or sickled red blood cells 
patients with SCD vs control patients 
Contained hemorrhages may increas 
the rate of neonatal jaundice.” The 
was an increased rate of contain 
bleeds in patients with SCD. vs their 
controls (Tables 4 and 5). Due to th 
number of analyses performed, t 
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merely be an artifact of chance. 
1 a Bonferroni correction® factor 
or multiple analyses, this difference 
‘not significant. 

Blood hematocrit results in the ne- 
e depend on time of sampling, site 
“which blood is. obtained.” and 
method of determination.” Com- 
bility among groups studied for 
factor ‘cannot be precisely veri- 
lone of the infants was evaluated 
glucose-6-phosphate dehydrogen- 
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ase activity. 

In summary, we found no increase 
in the rate of highest bilirubin concen- 
trations or “clinical jaundice” in neo- 
nates with SCD vs normal controls 
within the first three days of life. We 
speculate that the reason for no differ- 
ence in the rate of jaundice between 
the groups is the protective effect of a 
high intracellular hemoglobin F con- 
centration in the neonate, preventing 
red blood cell sickling and hemolysis% 
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and delaying the onset of clinical signs, 
typical of SCD, until after the third 
month of life.» S 
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We report the preliminary three-month outcome of a multicenter randomized 
trial of cryotherapy for treatment of retinopathy of prematurity (ROP). 
Transscleral cryotherapy to the avascular retina was applied in one randomly 
selected eye when there was threshold disease (defined as five or more 
contiguous or eight cumulative 30° sectors [clock hours] of stage 3 ROP in zone 
1 or 2 in the presence of “plus” disease). An unfavorable outcome was defined 
as posterior retinal detachment, retinal fold involving the macula, or retrolental 
tissue. At this writing, 172 infants had been examined three months after 
randomization. An unfavorable outcome was significantly less frequent in the 
eyes undergoing cryotherapy (21.8%) compared with the untreated eyes (43%). 
While the surgery was stressful, no unexpected complications occurred during 
or following treatment. These data support the efficacy of cryotherapy in 
reducing by approximately one half the risk of unfavorable retinal outcome 
from threshold ROP. (Arch Ophthalmol 1988;106:471-479). 
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© their food at aconcentration of 5000 ppm. Mutagenicity assays, which give useful correlative 

data for interpreting results from carcinogenicity bioassays in rodents, were negative. 

Permethrin showed no evidence of mutagenic potential in a battery of in vitro and in vivo genetic 
< toxicity studies. Permethrin did not have any adverse effect on reproductive function at a dose 
“pf 180 mg/kg/day orally in a three-generation rat study. 


“Pregnancy: Teratogenic Effects: Pregnancy Category B: Reproduction studies have been per- 

<-i formed inmice, rats, and rabbits (200-400 mg/kg/day orally) and have revealed no evidence 

of impaired fertility or harm to the fetus due to permethrin. There are, however, no adequate 

_ and well-controlled studies in pregnant women. Because animal reproduction studies are not 

always predictive of human response, this drug should be used during pregnancy only if clearly 
needed. 













= Nursing Mothers: (tis not known whether this drug is excreted in human milk. Because many 
drugs are excreted in human milk and because of the evidence for tumorigenic potential of 
“permethrin in animal studies, consideration should be given to discontinuing nursing tem- 
:>porarily or withholding the drug while the mother is nursing. 
<u Pediatric Use: Nix is safe and effective in children two years of age and older. Safety and ef- 
»fectiveness in children less than two years of age have not been established. 
1L. ADVERSE REACTIONS: The most frequent adverse reaction to Nix is pruritus. This is usually 
a consequence of head lice infestation itself, but may be temporarily aggravated following treat- 
ment with Nix. 5.9% of patients in clinical studies experienced mild temporary Kching: 3.4% 
“> caxperienced mild transient burning/stinging, tingling, numbness, or scalp discomfort; and 
2.1% experienced mild transient erythema, edema, or rash of the scalp. 
: s DOSAGE AND ADMINISTRATION: 
Adults and Children: Nix is intended for use after the hair has been washed with shampoo, 
J) rinsed with water and towel dried. Apply a sufficient volume of Nix to saturate the hair and 
“scalp. Nix should remain on the hair for 10 minutes Before being rinsed off with water. A single 
treatment is sufficient to-eliminate head lice infestation. Combing of nits is not required for 
therapeutic efficacy, but may be done for cosmetic or other reasons. 


SHAKE WELL BEFORE USING. 


Ses : HOW SUPPLIED: Nix (Permethrin) 1% (wt./wt.) Creme Rinse is supplied in plastic squeeze 
“bottles that contain 2 fl. oz. weighing 56 g. (NDC-0081-0780-81) 
« Store at 15°-25°C (§9°-77 °F). 





















-LAUA Davies J, Dedhia H, Morgade C, et al: Lindane 
poisonings, Arch Dermatol 1983;119:142-144. 

2. Taplin D, Meinking T, Castillero P, et al: 
Permethrin 1% creme rinse for the treatment of 
pediculus humanus var capitis infestation. 
Pediatr Dermatol 1986;3:344-348. 

3. ‘Taplin D, Meinking T: Pyrethrins. and pyrethroids 
for the treatment of scabies and pediculosis. 
Semin Dermatol 1987;6:125-135. 


PR Burroughs Welicome Co. 
] 3030-Cornwailis Road 
- Wellcome Research Triangle Park, NG 27709 








CALIFORNIA 

UCLA School of Medicine, UCLA Medical Center, 
Department of Pediatrics invites applications for | 
the position of Chief, Division of Child Develop- | 


ment. Depending upon qualifications, the level of | . 


the appointment may be at the Associate Professor 
or Professor rank. Applicants must be Board 
Certified in Pediatrics. ae 
The successful candidate must have a strong 

background in, and commitment to, laboratory and 
clinical research, as well as excellence in clinical | 
activities and teaching. Interested applicants | 
should forward a Curriculum Vitae to: 


James D. Cherry, M.D., 
Professor of Pediatrics 
Chairman of the Search Committee 
for Child Development 
Department of Pediatrics 
UCLA Medical Center 
Los Angeles, CA 90024 
UCLA is an Affirmative Action/ 
equal opportunity employer. 








Chief of Pediatrics 


The Department of Pediatrics at Emanuel 
Hospital & Health Center is seeking a full-time 
Chief of Pediatrics responsible for the lead- 
ership of a busy regional pediatric center con- 
sisting of a 45 bed NICU, 48 bed pediatric ~ 
unit, 6 bed ICU, an active ambulatory depart- 
ment and an extensive spectrum of pediatric 
medical and surgical services. 

The program has strong community 
pediatrics roots but includes a wide range 
of tertiary care services including ECMO, 
regional burn unit, regional child abuse 
program, EEG telemetry, pediatric and neo- 
natal transport and open heart surgery. 

A physician possessing administrative 
skills and academic orientation with experi- 
ence in a subspecialty or general pediatrics 
practice is desired. 


Interested candidates, please contact: 
Delores Orfanakis, M.D. 
Emanuel Hospital & Health Center- 
2801 N. Gantenbein Avenue 
Portland, Oregon 97227 
(503) 280-4637 
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Haemophilus b 
Conjugate Vaccine is 
recommended by 


the AAP and ACIP* 


*The American Academy of Pediatrics: PedComm: AAP 
Member Alert, February 3, 1988 and the Immunization 
Practices Advisory Committee: MMWR, January 22, 1988. 














ProHIBiT® consistently produces antibody ievels (GMT)* 
predictive of long-term protection (=1.0 mcg/ml) in children 18-23 
months of age*— unlike non-conjugate Haemophilus b vaccines.'? 


Antibody levels produced by ProHIBiT® 29-fold higher than those 
induced by non-conjugate Haemophilus b vaccines in children 
18-20 months old’ 


mcg/ml 
3.0 
2.5 
2.0 
1.5 


1.0 
ri A 
0 
(n=51) (n= 173) (n=84) (n=37) 
18-20 18-21 24-27 22-26 
months months months months 


_____ Non-conjugate Haemophilus b vaccine EE ProHiBiT® 


Multicenter study demonstrating mean rise in antibody titers in children 18-21 months 
and 22-26 months of age vaccinated with ProHIBiT® or non-conjugate Haemophilus b 
vaccine, as measured by RIA assay 











Level 
predictive 
of long-term 
protection? 






(p<0.001) 


tGeometric mean titer. 
+A one-month post-immunization antibody level of = 1.0 mcg/ml has been correlated with long-term 
protection against Haemophilus b disease.2 





ProHIBiT® consistently produced higher antibody levels (= 1.0 mcg/ml) 
than did non-conjugate Haemophilus b vaccine in children 23-24 months old’ 
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(p<0.005) 0 
(n=26) (n=21) 
~~ Non-conjugate Haemophilus b vaccine EE ProHiBiT® 


Multicenter study comparing antibody levels produced by ProHIBiT® and non-conjugate 
Haemophilus b vaccine in children 23-24 months of age 








[NEW] 

ProHIBiT” 

THE ONLY HAEMOPHILUS b VACCINE 
YOU NEED FOR CHILDREN 

18-60 MONTHS OF AGE 


Please see brief summary of prescribing information on last page of this advertisement. 


| NEW | | 
ProHIBil 
Haemophilus b Conjugate Vaccine 
(Diphtheria Toxoid-Conjugate) 





No significant adverse reactions have been reported with 


Safe, long-lasting ProHIBiT® after more than 120,000 vaccinations in 40,000. 
J children. In fact, the rate and severity of adverse reactions 
coverage for children observed with ProHIBiT® are not significantly different from 
lacebo." 
18-60 months of age p 


The conjugated Haemophilus b polysaccharide antigen in 
ProHIBiT® enhances the antibody response of the child’s immune 
system. 90% of children vaccinated with ProHIBiT® continued 

to demonstrate protective antibody levels when titers were 
measured one year after vaccination.’ And unlike non-conjugate 
Haemophilus b vaccines, no booster is needed with ProHIBiT®.' 


Immunization with ProHIBiT® can be scheduled with a child’s 


Easy to administer other routine vaccinations. ProHIBiT® is supplied in convenient 
1-dose, 5-dose and 10-dose vials, and requires no reconstitution. 


To order, please call toll-free 1-800- VACCINE (1-800-822-2463). For technical 
information, call the toll-free ProHIBiT® Hot Line at 1-800-533-5441. 


Please see brief summary of prescribing information on following page of this advertisement. 


[NEW] ProHIBiT’ 
THE ONLY HAEMOPHILUS b VACCINE 
YOU NEED FOR CHILDREN 
18-60 MONTHS OF AGE 


(Hq CONNAUGHT 
LABORATORIES, INC. 
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indi 

sof age against invasive diseases caused i re influenzae type b. 

ith other vaccines, several days following administration of ProHIBiT are 
lor protective levels of antibody to be attained. 
booster dose of ProHIBIT is not required. 
© ProHIBIT will not protect against Haemophilus influenzae other than type b or 
-other microorganisms that cause meningitis or septic disease. 
<o No impairment of the immune response to the individual antigens was demon- 
_ strated when ProHIBiT and Diphtheria and Tetanus Toxoids and Pertussis Vaccine 
_ Adsorbed (DTP) were given at the same time at separate sites. 
“Because the safety and efficacy of ProHIBiT have not been established in 
lidren less than 18 months of age, ProHIBIT is not indicated for use in this age 
-group at this time. Studies to establish the safety and efficacy of ProHIBIT in 
Children less than 18 months of age are ongoing. 


_ ProHIBIT IS NOT RECOMMENDED FOR USE IN CHILDREN YOUNGER THAN 
18 MONTHS OF AGE. 


~ CONTRAINDICATIONS 

. “HYPERSENSITIVITY TO ANY COMPONENT OF THE VACCINE, INCLUDING THI- 
Fe OSA AND DIPHTHERIA TOXOID, IS A CONTRAINDICATION TO USE OF 
THIS VACCINE. 


WARNINGS 

if ProHIBIT is used in persons with malignancies or those receiving immunosup- 
oe pressive therapy or who are otherwise immunocompromised. the expected 
< immune response may not be obtained. 

-= As with any vaccine, ProHIBiT may not protect 100% of individuals receiving 
7 ihe vaccine. 


a PRECAUTIONS 

GENERAL 

AS with the injection of any biological material, Epinephrine Injection (4:1000) 
should be avaiable for immediate use should an anaphylactic or other allergic 
© feaction occur. 

Prior to an injection.of.any vaccine, all known precautions should be taken to 
prevent: adverse reactions. This includes a review of the patient's history with 
respect to possible hypersensitivity to the vaccine or similar vaccines. 

~ Any febrile illness or acute infection is reason to delay the use of ProHIBIT. 
As reported with Haemophilus b polysaccharide vaccine, cases of Haemo- 
ilus b disease may occur in the week after vaccination, prior to the onset of the 
protective effects of the vaccine. 

‘Special care shouldbe taken to ensure that the injection does not enter a blood 


separate, Sterile syringe and needle or a sterile disposable unit should be 
used for each individual patient to prevent transmission of hepatitis or other 
infectious agents from one person to another. 


ALTHOUGH SOME IMMUNE RESPONSE TO THE DIPHTHERIA TOXOID COMPO- 
NENT MAY OCCUR, IMMUNIZATION WITH ProHIBiT DOES NOT SUBSTITUTE 
R ROUTINE DIPHTHERIA IMMUNIZATION. 


HNOGENESIS, MUTAGENESIS, IMPAIRMENT OF FERTILITY 
ProHIBIT has not been evaluated for its carcinogenic, mutagenic potential or 
impairment of fertility. 


PREGNANCY 

REPRODUCTIVE STUDIES — PREGNANCY CATEGORY C 

Animal reproduction studies have not been conducted with ProHIBIT. It is also 

hot known whether ProHIBiT can cause fetal harm when administered to a 

pregnant woman-or can affect reproduction capacity. ProHIBiT is NOT recom- 
nded for-use in.a pregnant woman. 


Connaught Laboratories, Inc 
wiftwater, PA 18370 






ADVERSE REACTIONS 
When ProHIBiT alone was given to over 1,000 adults and children, no serious 
adverse reactions were observed. Th rombacytopenia was seen in one adult but a 
causative relationship was not established. 

When ProHIBiT was given with DTP and Inactivated. Poliovirus Vaccine to. 
30,000 young infants, the rate and extent of serious adverse reactions were nat 
different from those seen when DTP was administered alone. Allergic reactions 
such as urticaria were infrequently observed. j 

Selected adverse reactions following vaccination with ProHIBiT (without DTP) 
in subjects 16-24 months of age are summarized in Table. 


TABLE 
Percentage of Subjects 16-24 Months of Age Developing 
Local Reactions or Fever to One Dose of 
Haemophilus b Conjugate Vaccine (Diphtheria Toxoid-Conjugate) 























Reaction o i 
No. of 
Subjects* 6 Hours 24 Hours 48 Hours 
Fever >38.3°C 281 4.14 24 1.8 
Erythema 285 — 25 0.4 
induration 285 — 1.40 0.4 
Tenderness 285 — 46 0.7 





~Not ail subjects had measurements at all time penods 


Other adverse reactions temporally associated with administration of ProHIBiT 
included diarrhea, vomiting, and crying and occurred ata frequency of =1.2%.: 

Adverse reactions in clinical evaluations among 689 children, 7-14 months of 
age, 24 hours after receiving a single dose of ProHIBiT, were observed and 
compared to 139 children who received a saline placebo. There were no si ignite - 
cant differences in the reaction rates for fever, erythema, induration, and tender- 
ness between the two groups. 


DOSAGE AND ADMINISTRATION 
Parenterai drug products should be inspected visually for extraneous particulate: 
matter and/or discoloration prior to administration whenever solution and con- 
tainer permit. If these conditions exist. vaccine should not be administered: 

ProHIBiT is indicated for children 18 months to 5 years of age. The immunizing 
dose is a single injection of 0.5 ml given intramuscularly in the outer aspect area 
of the vastus lateralis (mid-thigh) or deltoid. 

Each 0.5 mi dose ofan 25 mcg of purified capsular polysaccharide and 
18 meg of conjugated diphtheria toxoid protein. : 
Before injection, the skin over the site to be injected should be c Jeansed with a 
suitable germicide. After insertion of the face, aspitate to ensure that the 

needle has not entered a blood vessel. 


DO NOT INJECT INTRAVENOUSLY. 


HOW SUPPLIED 

Vial, 1 Dose (5 per package) — Product No. 49281-541-01 
Vial, 5 Dose — Product No. 49281-541-05 

Vial, 10 Dose — Product No. 49281-541-10 


STORAGE 
Store between 2°-8°C (35°- 46°F). DO NOT FREEZE. 


REFERENCES: 1. Data on file, Connaught Laboratories, Inc. 2. Peltola H, et. al 
Prevention of Haemophilus influenzae type b infections with the capsular poly- 
saccharide vaccine. N Eng! J Med 1984:310:1561-1566. 





Mid. by: CONNAUGHT LABORATORIES, INC. 


(H ® CONNAUGHT ® js a trademark owned by Connaught Laboratories, tnc. 
Swiftwater. Pennsylvania 18370, U.S.A. 
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Instructions for Authors — 
NEW MANUSCRIPT PROCEDURE 





General! Information.—Please send manuscripts and correspondence by 
first-class mail (do not use registered, certified, or express mail) to the 
Editor, Vincent A. Fulginiti, MD, AJDC, PO Box 43700, Tucson, AZ 85733. 
All accepted manuscripts are subject to copy editing. The corresponding 
author will receive an edited typescript and layout for approval. Forms for 
ordering reprints are included with the edited typescript. Reprints are 
shipped six to eight weeks after publication. Proofs will be sent for approval 
if requested by the author and if printing deadlines permit. The author is 
responsible for all statements in his/her work, including changes made by 
the copy editor. 

Conforming with all of the steps listed below will facilitate the editorial 
processing of your manuscript. 

Step 1.—Cover Letter.— All manuscripts must be accompanied on submis- 
sion by-a cover letter giving the name, address, affiliation, and telephone 

~"“mumber of.the corresponding author. The letter must include ALL of the 
ci following statements SIGNED BY ALL AUTHORS (ORIGINAL SIG- 

NATURES): j 

1. Copyright Release.—“In consideration of the American Medical Asso- 
ciation’s taking action in reviewing and editing this submission, the au- 
thor(s) undersigned hereby transfer(s), assign(s), or otherwise convey(s) all 
copyright ownership to the AMA in the event that this work is published by 
the AMA” 

2. Statement of Affirmation.—“This manuscript has not been published 
anywhere in any language and is not under simultaneous consideration by 
another publication. This manuscript is original and ALL authors have seen 
and approve of its contents.” 

3. Financial Disclosure.— List all affiliations with or financial involve- 
ment in organizations or entities with a direct financial interest in the 
subject matter or material of the research discussed in the manuscript (eg, 

-employment consultancies, stock ownership) OR include a statement 
disclaiming any such involvement. All such information will be held in 
confidence during the review process. Should the manuscript be accepted, 
the Editor will discuss with the author the extent of disclosures appropriate 
for publication. All accepted manuscripts become the permanent property 
of the publisher (AMA) and may not be published elsewhere without written 
permission from the AMA. After publication certain articles may appear in 
translation in the foreign-language edition(s) of AJDC. 

Step 2.—Manuscript Format.—All articles submitted should have the 
following features: 

1. Four copies of the manuscript should be submitted; three are for 
transmission to referees and one is to be retained in the editorial office. We 
prefer an original and three copies. 

2. Manuscripts should be typed in triple-spaced format on heavy-duty 
white bond paper, 21.6 x 27.9 em (8% x 11 in) with 2.5-cm (l-in) margins. Do 
not use justified right margins, 

3. Title should be no more than 75 characters. 

4. Authors should be limited to six, all of whom have contributed to the 
study and manuscript preparation, are familiar with its substance, and are 
able to defend its conclusions. 

5. The title page should give full names, degrees, and academic affilia- 
» tions of all authors, address for request of reprints, and, if the manuscript 
was presented at a meeting, the organization, place, and exact date on which 
it was read. 

; 6. Writing style should conform to proper English usage and syntax; 

„consult AMA's Manual for Authors & Editors, available from Prentice Hall 
Ine, 200 Old Tappan Rd, Old Tappan, NJ 07675. 

7. Abstract should be limited to 135 words or less. 

8. Each table should be typed, with a title, on a separate sheet of paper, 
with each line, including headings, double-spaced. Continuations should be 
on a second sheet with all headings repeated. 

9. Use Systéme International (SI) measurements throughout the manu- 
script. Provide metric equivalents for all SI units; they will be noted 
parenthetically in the published text in accordance with AMA policy. 

10. Illustrations should be high-contrast, glossy prints, in quadruplicate, 
unmounted and untrimmed; lettering should be legible after reduction to 
column size. Figure number, name of first author, and arrow indicating “top” 
should be typed on a gummed label and affixed on the back of each 
illustration. Do not write directly on the print. 

Magnification and stain should be provided for histologic sections. Full- 
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color illustrations should be submitted ; as 35-mm, po ‘color trans: 
parencies, mounted in cardboard and carefully packaged. Do not ‘submit 
glass-mounted transparencies or color prints. Fee is $400 for up to six 
square-finished color illustrations that- fit on one page. A letter of intent to 
pay the fee must accompany submission. 

All photographs in which there is a possibility of patient identification 
should be accompanied by a signed statement of consent from both parents : 
(or guardians). Covering eyes to mask identity is not sufficient. 

11. References should be listed in order of their appearance in the text, 
typed double-spaced, and in AMA format. Please follow the exact order of: 
information and punctuation in the examples below. 

Journal Articles: Sell EJ, Gaines JA, Gluckman C, etal: Persistent fetal 
circulation: Neurodevelopmental outcome. AJDC 1985;139:25-28, 

Books: Krmpotie-Nemanic J, Kostovis I, Rudan P: Aging changes of the 
form and infrastructure of the external nose and its importance in rhi- 
noplasty, in Conly J, Dickinson JT (eds): Plastic and Reconstructive 
Surgery of the Face and Neck. New York, Grune & Stratton, 1972, pp 84-91. 

Unpublished data, personal communications, or manuscripts “in prepara-.. 
tion” or “submitted” should not be included in the list of references, Such 
material, if essential, may be incorporated in the body of the article. 

12. Investigations involving human subjects require a specific statement 
in the “Methods” section that an appropriate institutional review board 
approved the project and/or that informed consent was obtained from both 
legal guardians and/or child, if appropriate. 

13. Illustrations and tables from other publications should be suitably 
acknowledged, with written permission from publisher and author. Brief. 
acknowledgments to specific contributors directly involved in the content of i 
the manuscript may be placed at the end of the text, before the references. 
General acknowledgments will be deleted. 

Step 3.—Special Departments.—Criteria for several special depart- 
ments are given below. 

1. The Pediatric Forum.—This is the place for comment, criticism, obser- < 
vations, and discussion of “issues of current concern and importance for 
children’s health,” in addition to letters that comment ön articles in previous” 
issues of AJDC. The Editor reserves the right to conduct review of and to 
edit all submissions. THE READER SHOULD SUBMIT TRIPLE- 
SPACED COPY CLEARLY MARKED “FOR PUBLICATION” AND 
SIGNED BY ALL AUTHORS. REFERENCES, IF INCLUDED, 
SHOULD CONFORM TO THE USUAL AMA FORMAT. Copyright as- 
signment, signed by all authors, must accompany the original submission. 

2. From Research to Relevance.—PuRpose: To focus on significant research 
that has a high probability of being translated into elinical usefulness. 

3. Educational Interventions.—PuRPosE: To share information concern- 
ing any educational efforts in the broad field of pediatrics. 

4. Sports Medicine.—Purposs: To provide current information related 
to the medical needs of young athletes, as pertinent to counseling young 
athletes and their parents regarding sports participation and practices 
contributing to the health maintenance of the athlete, as well as current 
concepts in the prevention, diagnosis, and treatment of sports-related 
illnesses and injuries. 

5. Picture of the Month.—Submissions should be sent directly to Murray 
Feingold, MD, National Birth Defects Center, Kennedy Memorial Hospital, 
30 Warren St, Brighton, MA 02135, and should conform to the format for 
original articles in terms of the text, references, and illustrations. 

6. Radiological Case of the Month.—Submissions should be sent directly 
to Beverly P. Wood, MD, University of Rochester Medical Center, 601 
Elmwood Ave, PO Box 648, Rochester, NY 14642. Submissions should. 
conform to the format for original articles in terms of the text, references, 
and illustrations. 





Author’s Checklist 


. Cover letter with name, address, and telephone number of corre: 
sponding author. Bee 

. Copyright transmittal, affirmation, and financial statements signed 
by ALL authors. 

3. Original typed manuscript plus three copies. 

4. Triple-spacing; double-spacing for tables and legends. 

5. Right margins UNJUSTIFTED. 

6. Title 75 characters or less. 

7 

8. 


pt 
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. Abstract included. : 
. References in proper format, cited in rumetidal order. 
9. Four sets of illustrations. 
10. Four sets of legends for illustrations. 
11. Proper consent forms for patient photographs. 
12. Permission forms for illustrations previously published elsewhere. ; 
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If this looks to you like 


a goose on roller skates, 
you could be going blind. 


No, there's nothing wrong with your vision. 
But there could be something wrong with 
your eyes. 


You could have an eye disease serious 


enough to blind you, and not even know it. The 
leading cause of blindness in adults, glaucoma, 
has no symptoms in early stages. 


There is no cure. But there is hope. 
You can stop glaucoma from advancing 


References: 1. Obertield SE, Levine LS: The child with short stat- 
ure: NY State J Med; Essays in pediatrics; Jan 1986, 15-21 
2. Growth hormone in the treatment of children with short stature 
Report of Ad Hoc Committee on Growth Hormone Usage, the Law- 
son Wilkins Pediatric Endocrine Society and Committee on Drugs 
AAP Pediatrics 1983; 72:891-94. 3. Glasbrenner K: Technology 
spurt resolves growth hormone problem, ends shortage; JAMA, 
1986, 255 (5) 581-587 4. Rosenfeld RG, Hintz RL: Diagnosis and 
management of growth disorders; Drug Therapy, May 1983, 61-76 
5. Growth and growth hormone: Disorders of the anterior pituitary, in 
Kaplan SA: Clinical Pediatric and Adolescent Endocrinology. WB 
Saunders Co, 1982. 6. Underwood LE, Rosenfeld RG, Hintz RL: Hu- 
man Growth and Growth Disorders: An Update, University of North 
Carolina School of Medicine and Stanford University School of Med- 
icine, October 1985. 


Brief summary of prescribing information 


PROTROPIN" (somatrem for injection) 
INDICATIONS AND USAGE Protropin (somatrem for injection) is 
indicated only for the long term treatment of children who have 
growth failure due to a lack of adequate endogenous growth hor- 
mone secretion. Other etiologies of short stature should be 
excluded 
CONTRAINDICATIONS Protropin (somatrem for injection) should 
not be used in subjects with closed epiphyses. Protropin growth 
hormone should not be used when there is evidence of any progres- 
sion of underlying intracranial lesion. Intracranial lesions must be in- 
active and antitumor therapy complete prior to instituting therapy. 
Protropin growth hormone should be discontinued if there is evi- 
dence of recurrent tumor growth. Protropin growth hormone, when 
reconstituted with Bacteriostatic Water for Injection, USP (Benzyl Al- 
cohol Preserved) should not be used in patients with a known sen- 
sitivity to benzyl alcohol 
WARNINGS Benzyl alcohol as a preservative in Bacteriostatic 
Water for Injection has been associated with toxicity in newborns 
When administering Protropin to newborns, reconstitute with Water 
for Injection, USP USE ONLY ONE DOSE PER VIAL AND DISCARD 
THE UNUSED PORTION. 
PRECAUTIONS Protropin (somatrem for injection) should be used 
only by physicians experienced in the diagnosis and management 
of patients with pituitary growth hormone deficiency. Patients with 
growth hormone deficiency secondary to an intracranial lesion 
should be examined frequently for progression or recurrence of the 
underlying disease process. Because Protropin growth hormone 
may induce a state of insulin resistance, patients should be ob- 
served for evidence of glucose intolerance. Concomitant glucocor- 
ticoid therapy may inhibit the growth promoting effect of Protropin 
growth hormone. Patients with coexisting ACTH deficiency should 
have their glucocorticoid replacement dose carefully adjusted to 
avoid an inhibitory effect on growth. Hypothyroidism may develop 
during Protropin treatment. Untreated hypothyroidism prevents op- 
timal response to Protropin growth hormone. Therefore, patients 
should have periodic thyroid function tests and should be treated 
with thyroid hormone when indicated. See WARNINGS for use of 
Bacteriostatic Water for Injection, USP (Benzyl Alcohol Preserved) in 
newborns 
ADVERSE REACTIONS 
A. Protropin (somatrem for injection) Approximately 30 percent 
of all Protropin treated patients developed persistent antibodies to 
growth hormone. in patients who had been previously treated with 
pituitary-derived growth hormone, one of twenty-two subjects de- 
veloped persistent antibodies to growth hormone in response to 
Protropin therapy. In children not previously treated with any exog- 
enous growth hormone approximately 40 percent developed persis- 
tent antibodies to growth hormone. In general, the growth hormone 
antibodies are not neutralizing and do not interfere with the growth 
response to Protropin growth hormone. One of eighty-four subjects 
treated with Protropin growth hormone for 6 to 36 months developed 
antibodies associated with high binding capacities and failed to re- 
spond to treatment with Protropin growth hormone. In addition to an 
evaluation of compliance with treatment popem and thyroid sta- 
tus, testing for antibodies to human growth hormone should be car- 
ried out in any patient who fails to respond to therapy. Additional 
short term immunologic and renal function studies were carried out 
in a group of patients after approximately two years of treatment to 
detect other potential adverse effects of antibodies to growth hor- 
mone. The antibody was determined to be of the IgG class; no an- 
tibodies to growth hormone of the IgE class were detected. Testing 
included immune complex determination, measurement of total he- 
molytic complement and specific complement components, and im- 
munochemical analyses. No adverse effects of growth hormone 
antibody formation were observed. These findings are supported 
by a toxicity study conducted in a primate model in which a similar 
antibody response to growth hormone was observed. Protropin 
(somatrem for injection), administered to monkeys by intramuscular 
injection at doses of 125 and 625 pg/kg ti.w., was compared to pi- 
tuitary-human growth hormone at the same doses and with plac 
over a period of 90 days. Most monkeys treated with high-dose Pro- 
tropin growth hormone developed persistent antibodies at week 
four. There were no biologically significant drug related changes in 
standard laboratory variables. Histopathologic examination of the 
kidney and other selected organs (pituitary, lungs, liver and pan- 
creas) showed no treatment related toxicity. There was no evidence 
of immune complexes or immune complex toxicity when the kidney 
was also examined for the presence of immune complexes and pos- 
sible toxic effects of immune complexes by immunohistochemistry 
and electron microscopy. 
B. Bacteriostatic Water for injection, USP (Benzyl! Alcohol 
Toxicity in newborns has been associated with benzyl 
alcohol as a preservative (see WARNINGS) 
OVERDOSAGE The recommended dosage of up to 0.1 mg (0.2 IU) 
per kg body weight three times per week should not be exceeded 
due to the paea risk of side effects 
DOSAGE AND ADMINISTRATION The Protropin (somatrem tor in- 
jection) dosage must be individualized tor each patient. A dosage 
and schedule of up to 01 mg/kg (0.2 IU/kg) body weight adminis- 
tered three times per week (t.i.w.) by intramuscular injection is rec- 
ommended. After the dose has been determined, reconstitute each 
5 mg vial with 1-5 mL of Bacteriostatic Water for Injection, USP (Ben- 
a cohol Preserved) only. For use in newborns see WARNINGS 
The pH of Protropin after reconstitution is approximately 7.8. To pre- 
pare the Protropin solution, inject the Bacteriostatic Water for Injec- 
tion, USP (Benzyl Alcohol Preserved) into the vial of Protropin 
gam hormone, aiming the stream of ee against the glass wall. 
hen swirl the product vial with a GENTLE rotary motion until the 
contents are completely dissolved. DO NOT SHAKE. It is recom- 


mended that Protropin growth hormone be administered using ster- 


(and many other eye diseases from happening 
in the first place) by seeing an eye doctor at ile, disposable syrin es and needles Attor reconstitution, vial 
i) cul mi if W i; 
least every two years. cloudy ocontans paricuiate mater the contents MUST NOT Be ir- 
R : jecte ; e ai al er injections the septum va uld be 
b emember, no one can save your sight wiped with an antiseptic solution to prevent pasar af {the 
ut you. small enough volume that the prescribed dose can be drawn from 
the vial with reasonable accuracy. The needle should be of sufficient 
length (usually 1 inch or more) to ensure that the injection reaches 


>é Genentech, Inc. 


i i i 460 Point San Bruno Blvd. 
National Society to Prevent Blindness South San Francisco, CA 94080 
Box 2020, Madison Sq. Station, NY, NY 10159 
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PROTROPIN® (somatrem for injection): 
For children who need growth hormone 


In the past, the limited supply of pituitary-derived growth 
hormone meant that only the most profoundly growth hormone- 
deficient children were treated.’ 

Today, the recombinant DNA technology of Genentech 
ensures a virtually limitless supply of pure Protropin growth 
hormone for the treatment of all children lacking adequate 
endogenous growth hormone. Clinical studies of Protropin growth 
hormone, the most complete studies conducted for any growth 
hormone product, confirm its safety and efficacy in the treatment 
of this disorder? 


Some important clinical guidelines for patient identification 
è Record height at all routine pediatric examinations. 
© Compare with cross-sectional data on a standard growth chart* = — 
e Careful, consistent technique for measuring children’s height is critica 


© Growth rates of less than 5 centimeters (2 inches) per year before ~ 
age five, or less than 4.5 centimeters (1.8 inches) per year after 
age five, are cause for concern and may warrant further evaluation’ 


è Progressive deviation from a normal growth curve may become 
apparent at any time during childhood. 


@ Measurements made over four to six months, that show a decline 


in growth rate, may signal the need to refer the child for further 
evaluation.® 


Early intervention: Time to grow 


è Early diagnosis of children lacking 
adequate endogenous growth hormone is 
desirable because younger children 
typically demonstrate better responses to 
treatment and better long-term results than 
older children.® 


For further information, 
please call toll free 1-800-821-8590 
or 1-800-551-2231 


??Protropin 
[somatrem for injection] 
A Pure Product of Biotechnology 


Please see Protropin® (somatrem 


986, Genentech, inc. me Genentech; Inc. fo KARA, bill sure 
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False Crystaliuria With Super- 
Absorbent Disposable Diapers 


-Sir—lIn the interest of concerned par- 
ents, we would like to report an inci- 
‘dent that may occur in infants wearing 
~“super-absorbent” disposable diapers. 
Improvements in materials used for 
disposable diapers have minimized the 
usual problem of rash associated with 
<- wet diapers. This advancement has 
occurred through the use of improved 
-components of the diaper, primarily 
greater absorbent gelling material 
| that makes the diaper more effective 

"in absorbing urine. 

- Occasionally, small, loose quantities 
-of this material may pass through the 
“top sheet of the diaper (especially if 
ruptured) and transfer to the infants 
- skin. This gel on the skin gives the 
“appearance of small, shiny beads or a 
lotionlike film on the skin, or “crys- 
tals’ being present in the infant's 

urine. Bagged or catheterized urine 

samples do not show the material in 

the urine. The new gelling material is 
-being used more frequently in dispos- 
able diapers and has been thoroughly 
safety tested and is nontoxic. 

The physician should be aware of 
-the possible occurrence of gel on the 
skin or “false crystalluria” in infants 
“wearing super-absorbent disposable 

diapers. 

o Linpa Davis, RN 

Frank W, McKemig, MD 

<- PauL T. McEnery, MD 

+: Division of Nephrology 

< «Children’s Hospital Medical Center 
University of Cincinnati 

College of Medicine 
240 Bethesda Ave 
Cincinnati, OH 45229 


Reprints can be obtained by writing to Dr 
McEnery. 
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Minimali Expression of the 
Beckwith-Wiedemann Syndrome 
and Bilateral Wilms’ Tumor 


Sir—A 28-year-old gravida II, para I 
woman was referred for genetic coun- 
seling because of a Wilms’ tumor in 
her previous child. Her daughter had 
been born at term, weighed 
4.2 kg, and had a purplish birthmark 
over her forehead. Her neonatal course 
was uncomplicated. At age 1 year, her 
left leg and foot were found to be 
smaller than the right. At age 5 years, 
the finding of a large abdominal mass 
during a routine examination led to 
the diagnosis of bilateral Wilms’ tu- 
mor. At age 9 years, the girl weighed 
65 kg, was 139 cm tall, and had a faint 
fan-shaped midline nevus flammeus on 
her forehead. She had mild macroglos- 
sia but no dental malocclusion, ear- 
lobe creases, umbilical hernia, or di- 
astasis recti. Her left foot was 1.5 cm 
shorter than the right. Her mother 
was 174 cm tall, weighed 122 kg, and 
had diastema between her upper cen- 
tral incisors. The mother’s sister was 
said to walk with a limp because of a 
congenital leg-length discrepancy. 
Prenatal and postnatal macrosomia, 
macroglossia, and midline nevus flam- 
meus in this child suggested a diag- 
nosis of Beckwith-Wiedemann syn- 
drome (BWS), even though some of 
the more characteristic features of 
BWS were not present. It is known 
that BWS may be quite variable in 
expression and that no strictly defined 
minimal diagnostic criteria identify all 
patients with BWS.'? Also, some of 
the features become less noticeable 
with age, and the conditions mildly 
affected relatives of patients with 
BWS may go undiagnosed.’ In this 
child, large size and midline nevus 
flammeus over the forehead were the 


This department of AJDC is reserved for comment, criticism, observation, and discussion of 
“issues of current concern and importance for children’s health.” The Editor encourages our 
readers to express themselves on a variety of topics and issues, Further, we encourage the 
submission of unique and brief clinical and scientific observations that do not fulfill the criteria 


only signs present at birth, body 
asymmetry and accelerated growth 
being of later onset. She thus exem- 
plifies the subtle ways in which BWS 
can present. Careful follow-up of such: 
minimally affected infants with BWS 
is important because they also face a 
high risk of Wilms’ tumor.‘ 

G. S. Par, MD 

Division of Genetics 

Children’s Hespital 

Medical University 

of South Carolina 

Charleston, SC 29425 

1. Cohen MM Jr, Ulstrom RA: Beckwith- 
Wiedemann syndrome, in Bergsma D (ed): Birth 
Defects Compendium of The National Founda- 
tion—March of Dimes. New York, Alan R Liss 
Ine, 1979, pp 140-141. 

2. Pettenati MJ, Haines JL, Higgins RR, et al: 
Wiedemann-Beckwith syndrome: Presentation of 
clinical and cytogenetic data on 22 new cases and 
review of the literature. Hum Genet 1986;74:143- 
154. 

3. Niikawa N, Ishikiriyama S, Takahashi. S, 
et al: The Wiedemann-Beckwith syndrome: Ped- 
igree studies on five families with evidence for ©. 
autosomal dominant inheritance with variable 
expressivity. Am J Med Genet 1986;24:41-55, 

4, Sotelo-Avila C, Gonzalez-Crussi F, Fowler 
JW: Complete and incomplete: forms of Beckwith- 
Wiedemann syndrome: Their oncogenic poten- 
tial. J Pediatr 1980;96:47-50. 


Avoiding Anxiety About 
‘Innocent’ Heart Murmur 


Sir.—The following dialogue occurred 
in a pediatrician’s office: 

Pediatrician (after physical ex- 
amination of child}: “I heard a little 
heart murmur that I am pretty sure is 
innocent, but just to be sure I am. 
going to make an. appointment for 
Johnny to be seen by a pediatric car- 
diologist.” 

Mother: “Is it something to worry 
about?” 

Pediatrician: “No, there is probably 
nothing wrong, but just to be on the 
safe side...” 
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- Mother (thinking to herself): “He 


: ae “must have heard something bad if he is 
-sending Johnny to a heart specialist. I 


wonder what could be wrong with his 


heart?” 


-> Dr McNamara’ editorial’ in the 

: November issue of AJDC raised for me 
the question of how much needless 
parental worry, and even significant 
harm to children because of parental 
overprotectiveness, results when the 
-specter of heart disease arises from 
¿> these innocent referrals by primary 

: care pediatricians, The term heart 
murmur, whether preceded by the 
adjective “innocent” or not, may lead 
to ‘significant anxiety about, and/or 





restriction of physical activity by, a 





normal child, particularly if the par- 
-~ ents have had personal experience 
-with a friend or relative who had heart 
disease.” Such a child is a prime can- 
didate for developing “the vulnerable 
child syndrome.” 
To -help prevent such unfortunate 
ide effects of the diagnosis, innocent 
heart murmur, pediatricians may se- 


_ riously consider spending the 15 min- 


= utes Dr McNamara suggests are 
needed to perform an adequate ex- 
amination for innocent murmurs, at 
least once during a child’s life. Pedi- 
atricians may thereby avoid sending a 
~~ healthy child to a cardiologist, whose 
very title suggests that something is 

~ amiss with that most vital of body 


organs. The extra 15 minutes could 


- save-a lifetime of needless heartache. 
LEONARD HERSHER, MD 
Department of Pediatrics 
Health Sciences Center 
Syracuse, NY 13210 

i; McNamara DG: The pediatrician and the 


; innocent heart murmur. AJDC 1987;141:1161. 
2. Bergman AB, Stamm SJ: The morbidity of 


“<gardiae non-disease in school children. N Engl J 


Med 1967-276:1008-1013. 
3.. Green M, Solnit AJ: Reactions to the threat- 
ened. loss of child: Vulnerable child syndrome: 
TH, Pediatrie management of the dying child. 
‘Pediatrics 1964;34:58-66. 


In Reply.—The dialogue in Dr 
Hersher’s letter will doubtless remind 


«< Many pediatricians of problems that 


they have had with innocent heart 
“murmurs, especially when trying 
briefly to explain one to the under- 
standably distraught parent or anx- 
ious teenager. 

To minimize referral of children with 
innocent murmurs to cardiac centers, 
Dr Hersher urges pediatricians to 
< take the extra time required to per- 
form a thorough cardiovascular, espe- 


= eially auscultatory, examination. 
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It is asking a lot, Dr Hersher, to 
expect the busy pediatrician to per- 
form a complete and thorough car- 
diovascular examination on every pa- 
tient with a presumably innocent 
murmur. It not only takes time but 
also requires virtually daily practice 
to perform the examination expertly. 
Once physicians start looking for inno- 
cent murmurs, one or more such mur- 
murs can be heard in practically all 
children, and certainly in half of them. 
The fact is that most pediatricians 
accurately spot the common innocent 
murmurs (Still's murmur, pulmonary 
“flow” murmur, venous hum, and neo- 
natal peripheral pulmonary artery 
murmur). But many pediatricians tell 
me that even when they feel certain a 
murmur is innocent, parents often in- 
sist on a consultation with a pediatric 
cardiologist. 

I think one problem is that physi- 
cians often unwittingly project uncer- 
tainty to the parent by using a phrase 
such as that in Dr Hersher’s letter, 
“there is probably nothing wrong,” or 
“just to be on the safe side,” or a 
physician may propose checking the 
murmur again on the next office visit. 

Another aspect that creates anxiety 
for parents concerns their questions 
about heart murmurs in general that 
may not occur to them until after they 
have left the physician's office. A writ- 
ten explanation of innocent murmurs 
helps when time and the pressure of 
other patients waiting prevents the 
physicians from giving a clear explana- 
tion on the spot. 

In my editorial, I offered to mail 
readers a copy of the article that I use 
to explain innocent murmurs to par- 
ents. Some 300 physicians around the 
country and abroad have asked for a 
copy. In addition to the ten or 15 min- 
utes required for a thorough ausculta- 
tory examination, one can easily spend 
another ten to 15 minutes explaining 
innocent murmurs. 

I would recommend to pediatricians 
who feel reasonably certain that a 
murmur is innocent based on their 
usual cardiac examination, no matter 
how brief of superficial, that they ei- 
ther say nothing at all, or if they feel 
that they should inform the family, 
simply state, “The heart sound that I 
hear is innocent and is a very common 
occurrence in well over half of all the 
healthy children that I see. In my 
opinion, no further test is necessary.” 
Then give the parents a written expla- 
nation of innocent heart murmurs. 

The third alternative is referral of 
troublesome cases to a pediatric car- 


diologist. The disadvantage of doing 
that for only an innocent murmur is- 
simply the expense in time and money. 
Dr Hesher is correct that neither re- 
striction of physical activity nor other 
special precautions are warranted fora 
murmur detected after only a brief 
auscultation of the heart. 

Dan G. McNamara, MD 

Section of Cardiology 

Department of Pediatrics © 

Texas Children’s Hospital 

6621 Fannin 

Houston, TX 77030 






Removal of Cactus Spines 
From the Skin 


Sir—I read with interest the article 
about removal of cactus spines from. 
the skin by Martinez et al’ in the 
December 1987 issue of AJDC. The 
authors found the combination. of. 
tweezers and glue to be the most” 
effective method of removing bunches 
of spines. However, the use of tweezers.” 
can be difficult in the young, unco- 
operative child, and glue application 
and drying can be time-consuming. 
The following report illustrates an al- 
ternative method of cactus spine re- 
moval in children. 


Patient Report.—A 2-year-old girl pre-. 
sented to our emergency department after: 
falling on a cactus plant display. She had 
multiple implantation of spines on her left: 
hand and the lower third of her left fore-— 
arm. She was agitated, crying, and uncon- = 
solable by her parents. Initial attempts to 
remove the spines using tweezers proved 
unsuccessful even after restraining the 
child. The attempt was aborted after a few 
minutes, and the child was given intramus- 
cular midazolam for sedation. Hair removal: 
wax (Hair-Off, Allegheny Corp) was ap- © 
plied to the affected areas and all spines— 
even the ones between her fingers—were ` 
removed in ten minutes. There was no skin 
reaction. Follow-up telephone contact after. 
three weeks revealed no adverse reactions” 
or complications. 


Comment.—In conclusion, the use. 


of Hair-Off wax appears to be an ef- 
fective, rapid, and safe method for 
removal of cactus spines from the skin 
of young children. 
Haim Hennes, MD 
Department of Pediatrics 
Medical College of Wisconsin 
Emergency Department 
Children’s Hospital of Wisconsin 
1700 W Wisconsin Ave 
Mail Station #756 
Milwaukee, WI 53201 
1. Martinez TT, Jerome M, Barry RC, et al 
Removal of cactus spines from the skin: Compar- 


ative evaluation of several methods: AJDC 1987; 
141:1291-1292. 
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-Are Dinamap Blood 
Pressures in Premature 
Infants Reliabie? 


o Sin--A recent article in the October 
< 1987 issue of AJDC by Wareham et al’ 
demonstrated wide 95% prediction in- 
tervals (17 to 21 mm Hg) for systolie, 
diastolic, and mean blood pressures 
~ (BPs) as recorded by an oscillometric 
_-BP monitoring system (Dinamap 1846) 
in premature newborns and advised 
cautious interpretation of the Dinamap 
BP. readings in this age group. It is an 
interesting finding in the presence of a 
number of articles confirming the ac- 
_ curacy of Dinamap BP measurements 
in full-term neonates (references 2 
-through 7)' and in infants and children 
aged. 1 month through 16 years.’ In 
fact; we have found the Dinamap 
method to be a better predictor of 
intra-arterial BP than the conven- 
_ tional auscultatory readings obtained 
_ by research nurses.’ However, on close 
inspection of our data, we find a trend 
of diminished accuracy of the Dinamap 
_ readings when arterial pressures were 
in the low range, such as in diastolic 
pressure ranges. These findings raise 
-the possibility that the Dinamap Moni- 
~-tor may be less accurate in the low- 
pressure ranges, such as are seen in 
“premature infants. 

With respect to the methods used by 
=< Wareham et al, however, there are two 
-issues that need to be addressed. The 
first has to do with the way the 
< Dinamap readings were compared 
with the direct arterial pressure. The 
authors took a direct arterial pressure 
< reading from the monitor when a new 
oscillometrie reading appeared and 
then compared the two for accuracy. It 
should be understood that, unlike aus- 
eultatory or ultrasonic devices, the 
- Dinamap Monitor does not display its 

pressure readings at specified and 
= known instants in time. Displayed 
' Dinamap values reflect pressure 
$: values some time during the deflation 
_-eyele preceding the display; the defla- 
tion cycle may be of considerable dura- 
tion. Therefore, a simultaneous read- 
ing is not possible with the Dinamap 
monitor. Some degree of BP fluctua- 
tion is always present and occurs to a 
_ greater degree in patients with respi- 
_ ratory distress or in those who require 
high respirator settings. Because of 
the unique nature of this device, Ram- 
_ sey’ and the Association for the Ad- 
--vancement of Medical Instrumenta- 
< tion (1982) recommended the use of 
_ “range” of intra-arterial pressures to 
evaluate an oscillometric device. It is 
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highly recommended that a permanent 
recording of the pressure wave be ob- 
tained and that the highest and lowest 
values be determined. When the in- 
direct pressure reading is within the 
range of direct arterial pressure read- 
ings, it is considered to be in perfect 
agreement. The difference between 
the indirect value and either the high- 
est or lowest value is considered to be 
the degree of deviation. This method is 
discussed in detail elsewhere.** Thus, 
what the authors compared are not 
simultaneous direct and indirect BP 
readings. 

The other issue concerns the accu- 
racy of the direct arterial pressure 
reading. Although the intra-arterial 
pressure reading is considered the 
“gold standard,” it is so only when the 
direct pressure monitoring system 
meets certain standards. The fluid- 
filled catheter-transducer system is 
frequently unable to reproduce rapidly 
changing waveforms, and either over- 
shoot or overdamping produces a 
higher or lower pressure reading. It is 
not uncommon that many BP monitors 
used in intensive care units, unlike 
those used in the cardiac catheteriza- 
tion laboratory or research laboratory, 
do not meet acceptable standards for 
direct arterial pressure measurement. 
It is important for the authors to spec- 
ify what the natural frequency of the 
monitoring system was and what the 
damping coefficient was. Were these 
values within the acceptable range for 
accurate intra-arterial pressure mea- 
surement, such as that published by 
Gardner?‘ Distortion of the waveform 
due to inappropriate natural fre- 
quency or damping coefficient, among 
other known factors, can falsely 
change the direct pressure readings. 
If these requirements are not met, 
the direct arterial pressure readings 
are not reliable, and readings from 
an indirect device should not be 
compared with unreliable standards. 
The authors should clarify these 


aspects. 
Myunc K. Park, MD 
Department of Pediatrics 
University of Texas 
Health Science Center 
San Antonio, TX 78284 


1. Wareham JA, Haugh LD, Yeager SB, et al: 
Prediction of arterial blood pressure in the pre- 
mature neonate using the oscillometric method. 
AJDC 1987;141:1108-1110. 

2. Park MK, Menard SM: Accuracy of blood 
pressure measurement by the Dinamap Monitor 
in infants and children. Pediatrics 1987;79: 
907-914. 

8. Ramsey M III: Noninvasive blood pressure 


monitoring and validation, in Gravenstein JS, 
Newbower RS; Ream AK, et.al (eds): Essential 
Noninvasive Monitoring in Anesthesia... New 
York, Grune & Stratton Inc, 1980, pp 37-51. 

4, Gardner RM: Direct blood pressure mes- 
surement: Dynamic response requirements. An- 
esthesiology 1981;54:227-236. 


In Reply.—Dr Park raises important 
issues relevant to the interpretation of. 
oscillometric BP readings. It is true 
that the Dinamap Monitor derives 
values from analysis of multiple pulses 
waveforms during the inflation-defia- 
tion cycle. Since the precise period of 
sampling is unknown to the user, Dr — 
Park argues that the highest and 
lowest BP encountered during the en- 
tire Dinamap cycle should be the ap- 
propriate range for comparison with 
intra-arterial BP recording. We agree- 
that this would be a desirable method . 
for the rigorous evaluation of an oscil-. 
lometric device. However, it was our 
intention to examine the Dinamap 
Monitor as it is used in a clinical set- 
ting. We believe that most physicians 
would consider the oscillometric and 
direct arterial pressure values to be 
interchangeable and would make. the 
same clinical decision regardless of the 
method employed. Consequently, we 
think that it is important to emphasize 
the occasionally large differences be- 
tween oscillometric and direct arterial 
measurement. This discrepancy may, 
as Dr Park postulates, be due to BP 
variability during the Dinamap cycle, 
although this is not our clinical impres- 
sion, or it may, in fact, be inherent in 
the oscillometric technique when em- 
ployed in the premature infant. In- 
vestigation of the source of the dis- 
erepancy was not the subject of our 
study. 

The intra-arterial BP monitoring 
system used (Transpac) had a natural 
frequency of 34.8 Hz and a damping 
coefficient of 0.20, both of which are 
within the acceptable range published 
by Gardner.' 

JOHN WaREHAM, MD. i 
Department of Neonatology: 
Greenville Hospital System 
701 Grove Rd a 
Greenville, SC 29605 
Larry Havucu, PHD : 
Department of Biostatistics . 
Scorr YEAGER, MD... 
JEFFREY Horpar, MD 
Department of Pediatrics 
University of Vermont — 
Burlington: VT 05405 

1. Gardner RM: Direct: blood pressure meas- 


urement: Dynamic response requirements.. 
Anesthesiology 1981;54:227-236. : 
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Snoilhg,. Daytime Sleepiness, 
and Sickle Cell Anemia 


Sir—Theoretically, in patients with 
“sickle cell anemia who autosplenecto- 
mize by age 4 to 5 years a compensa- 

tory hyperplasia of other lymphoid 

organs may develop, particularly in 

“the tonsils and adenoids. If so, symp- 

toms associated with tonsillar hyper- 

plasia should occur more often in pa- 

‘tients with sickle cell disease than in 
normal children, Enlarged tonsils and 
adenoids are the most frequent cause 
_of sleep apnea syndrome in pediatric 
patients.’ If tonsillar and adenoidal 

hypertrophy is more common in pa- 
_ tients with sickle cell disease than in 
children without the disease, the 
“symptoms of sleep apnea syndrome 

(eg, snoring and daytime sleepiness) 

should occur more frequently in them 

than in children without this disease. 
Since hypoxemia is poorly tolerated 
by patients with sickle cell anemia, 
_sleep-related apnea in this population 
«could produce much greater morbidity 
than in children with normal oxygen 
transport. In particular, sleep-related 
hypoxemia could possibly precipitate 
the various acute illnesses (painful 
crises, strokes, etc) associated with 

sickle cell disease. 
A- questionnaire was distributed to 

58 parents of patients with sickle cell 
disease at the Comprehensive Sickle 
Cell. Center of Detroit. Fifty-seven 
‘questionnaires were completed and re- 
turned. Patients’ parents were asked 
-about all of their children. They were 

asked to identify which children had 

¿sickle cell disease, which snored, and 

which seemed to be abnormally tired 
or sleepy. These questions were chosen 
because the literature suggests these 

are the most common symptoms of 
sleep apnea syndrome. The patients’ 

Siblings who did not have sickle cell 
_ disease served as controls for our anal- 
bea 

Pata were obtained for 167 individ- 


-F Patients with 
; sickle cell 
anemia 
Snorers 
Nonsnorers 


Sibling 
controls 


Snorers 
Nonsnorers 
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Subjects Reported to Fee! 
Tired or Sleepy 





uals; 65 were patients with sickle cell 
anemia (mean age, 8.9+4.5 years), 
and 102 were siblings without the 
disease (mean age, 8.5+4.6 years). 
The Table summarizes the question- 
naire results. 

Of the 102 controls, only 18 (18%) 
were snorers, but of 65 patients with 
sickle cell disease, 28 (48%) were snor- 
ers. Patients were significantly 
(x? = 12.87, df=1, P<.001) more likely 
to snore than their siblings without 
sickle cell disease. 

Daytime tiredness or sleepiness was 
reported both in patients with sickle 
cell disease and in controls but was 
much more common (18% vs 4%) in 
patients with sickle cell disease 
(x?= 9.68, df=1, P<.01). Since snor- 
ing is much more common in patients 
with sickle cell disease than in con- 
trols, one must wonder whether snor- 
ing or sickle cell disease is associated 
with daytime tiredness and sleepiness. 
We performed x? tests looking at these 
symptoms as a function of snoring. 
Across groups, daytime tiredness or 
sleepiness was more likely in snorers 
than in nonsnorers (x?=9.97, df=1, 
P<.02) or subjects without sickle cell 
disease (x?=9.42, df=1, P<.01). 
Within the total snoring population, 
there was no difference between pa- 
tients with sickle cell disease and con- 
trols in the incidence of tiredness and 
sleepiness (x? = 1.36, df=1, not signif- 
icant). 

The results of this study are as 
follows: (1) Children with sickle cell 
disease snore more and are more likely 
to be tired and sleepy than their sib- 
lings without sickle cell disease. (2) 
Children with or without sickle cell 
anemia who snore are more likely to 
be tired or sleepy than children who 
do not snore. (3) The association of 
daytime tiredness and sleepiness with 
snoring is stronger than the associa- 
tion with sickle cell disease. There- 
fore, the perceived tiredness or sleep- 


ation of Snoring and Sickle Cell Anemia 


No. of | 
Subjects 


Subjects Not Reported to 
Feel Tired or Sleapy 





























iness of patients with sickle cell 
disease is more likely a consequence 
of a pathologic condition associated 
with snoring than with sickle cell ane- 
mia itself. 
The symptoms of partial or com- 

plete upper airway obstruction during 
sleep are more common in children 
with sickle cell anemia than in their 
siblings. This has an obvious clinical — 
impact in patients with sickle cell dis- 
ease, whose tolerance of even mild 
hypoxemia i is poor and in whom the 
symptoms are most common at the 
age of highest incidence of cerebrovas- 
cular accidents? Follow-up studies 
need to be done to find out whether 
children with these symptoms. do or 
do not actually experience clinically 
significant airway obstruction and in- 
termittent hypoxemia during sleep. 

Rosert M. Wirric, MD 

Tuomas Rortu, PaD 

Sleep Disorders Center 

Henry Ford Hospital 

22921 W Grand Blvd 

Detroit, MI 48202 


Amy J. Keenum, PuarmD 

Department of Pharmacy 

University of Michigan 
Medical Center 

Ann Arbor, MI 48109 


SHARADA Sarnaik, MD 
Comprehensive Sickle Cell Center. 
Children’s Hospital of Michigan 
3901 Beaubien Blvd 
Detroit, MI 48201 
1. Guilleminault C, Korobkin R, Winkle R: a 
review of 50 children with sleep apnea syndrome. 
Lung 1981;159:275-287. 
2. Mills ML: Life-threatening complications of 
sickle cell disease in children. JAMA 1985;254: 
1487-1491. 


Cape Malay ipoipo i 
Retardation Syndrome 


Sir—The discovery of a new syndrome 
is always noteworthy. This is espe- 
cially so when the syndrome is found 
first in an isolated community. A new 
syndrome of hypospadias, with mental 
retardation, is described in the No- 
vember 1987 i issue of AJDC.: The ex- 
cellent description is by Goldblatt 
et al from Cape Town, South Africa. 
Three brothers were affected by this 
syndrome, which includes microceph- 
aly, craniofacial dysmorphism, lax 
joints, and beaked nails. i 

What gives this syndrome an extra 
dimension is its occurrence in the Cape 
Malay community, which is a soci 
and religious isolate. More informa- 
tion about the Cape Malay communi? 
would be welcome, particularly wi 
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good references. References might in- 
clude both general and those to ge- 
netic diseases found in the Cape Malay 
community. A map would help, too. 

The genetic issue immediately at 
= stake is whether this syndrome is 
inherited as an autosomal recessive 
- trait or is X-linked. Occurrence of the 
_ syndrome in the Cape Malay isolate, 
“of. course, is consistent with a rare 

autosomal recessive trait, although, 
with three boys affected and no evi- 
dence of male-to-male transmission, 
< this could be an X-linked recessive 
; trait. 

The pedigree of the Cape Malay 
family with hypospadias-mental re- 
» tardation is limited to parents and 
"children. The inclusion of matrilineal 
collateral relatives and earlier gener- 
ations would be helpful to decide the 
likelihood of autosomal vs X-linked 
“Inheritance. How far back has the 
< family been traced? 

Since there is already a Goldblatt 

“kidney, this new disease might best be 

~¢alled the Cape Malay hypospadias- 

mental retardation syndrome. This 

i name is in keeping with that accorded 
“by the. authors and also gives the 
disease a distinctive name. 

Whether the Cape Malay hypospa- 
dias~mental retardation syndrome is 
“a. private one confined to the Cape 
-Malay community or is public and 
occurs elsewhere needs to be learned. 
In the meantime, the authors are to 
“be congratulated on their clinical ge- 
netic acumen and pioneering report. 
Freperick Hecut, MD 

The Genetics Center 
Southwest Biomedical 
Research Institute 
6401 E Thomas Rd 
Seottsdale, AZ 85251 
1. Goldblatt J, Wallis C, Viljoen D: A new 


hypospadias~mental retardation syndrome in 
three brothers. AJDC 1987;141:1168-1169. 








In Reply.—We are grateful for Dr 
< Hecht’s gracious comments concern- 
_ ing our description of a new syndrome 
of hypospadias with mental retarda- 
“tion. 
= The Cape Malay community is a 
_ socioreligious isolate estimated to 
number approximately 4000 individu- 
als. The term Malay is a misnomer, as 
their origin is not the Malayan Archi- 
_ pélago. Their ancestors arrived at the 
_ Cape approximately three centuries 
ago from the Dutch East Indian is- 
~ Tands of Sri Lanka and India. They are 
--¢urrently a small. and endogamous 
: community, distinguished by their ad- 


590 AJDC—Vol142, June 1988 


herence to the Muslim faith. Owing to 
limited population size, only two ex- 
ceptional genetic disorders have been 
reported from this community.!? They 
are also known to have a high incidence 
of diabetes mellitus, and the common 
genetic disorders are represented in 
their expected frequencies. 

With regard to the genetic nature 
of this new disorder, no further light 
was shed by extensive family analysis. 
There were no other affected individ- 
uals in the extended kindred and no 
instance of overt consanguinity. 

Finally, Dr Hecht’s offer of eponym- 
ity is accepted with alacrity. Indeed, I 
am familiar with the Goldblatt kidney, 
but I can claim no social, professional, 
or genetic association with this es- 
teemed researcher! 

J. K. Gotpspiatr, MD 

D. Vitsgoen, MD 

C. Waris, MD 

Department of Human Geneties 

University of Cape Town 
Medical School 

Observatory 7925 

Cape Town 

Republie of South Africa 

1. Goldblatt J, Wallis C, Viljoen D: A new 
hypospadias—mental retardation syndrome in 
three brothers. AJDC 1987;141:1168-1169. 

2. Viljoen D, Goldblatt JK, Wallis C, et al: 
Familial rhizomelic dysplasia: Phenotypic varia- 
tion or homogeneity? Am J Med Genet 1987; 
26:941-947, 


Recognition of Coarctation 
of Aorta 


Sir—We read with interest the article 
by Thoele and colleagues! relating 
their experience in the prereferral 
diagnosis of coarctation of the aorta 
(CoA). We agree with them that in the 
asymptomatic child, the most impor- 
tant reason for a lack of diagnosis is 
an incomplete physical examination. 
Several recommendations were made. 
Palpation of the peripheral pulses and 
measurement of blood pressures were 
the most important of these sugges- 
tions. However, in our opinion, 
misleading emphasis was placed on 
palpation and blood pressure 
measurement in the right arm, almost 
to the exclusion of palpation and meas- 
urement on both upper extremities. 
Although Thoele and colleagues are 
correct in emphasizing that a left sub- 
clavian artery arising near or distal to 
the site of coarctation is not uncom- 
mon, an aberrant right subclavian ar- 
tery can and does occur in a similar 
fashion. We recently encountered a 


child first relerred at 5ye years of age 
(the condition was correctly diagnosed 
by his pediatrician) with exactly. this 
combination of findings. He was en- 
tirely asymptomatic, and the only 
physical sign suggestive of this diag- 
nosis was a more prominent pulse in 
the left arm. Indeed, his blood pres- 
sures were “normal” and equal in the 
right arm and left leg (right arm, 104/ 
80; left leg, 106/systolic) but in the 
hypertensive range in the left arm 
(138/60). Cardiac catheterization prior 
to surgical repair confirmed the clini- 
cal findings. The patient underwent 
uneventful repair of his CoA. 
Although uncommon, aberrant ori- 

gin of the right subclavian artery in ~ 
combination with CoA does occur. To 
identify this subset of patients, we 
insist on palpation of pulses and blood — 
pressure determinations in both arms 
and at least one leg. 

JoRGE M. GIROUD, MD 

James G. Henry, MD 

RicHarp M. MARTINEZ, MD 

Division of Pediatric Cardiology 

Department of Pediatrics 

All Children’s Hospital 

University of South Florida 

801 Sixth St S 

St Petersburg, FL 33701 

1. Thoele DG, Muster AJ, Paul MH: Recogni- 

tion of coarctation of the aorta: A continuing 


challenge for the primary care physician. AJDC 
1987;141:1201-1204. 


In Reply.—The comments of Giroud 
and colleagues are a welcome addition 
to the list of diagnostic pitfalls in CoA 
and recommendations on how to avoid 
them. No one can disagree that a thor- 
ough clinical examination is preferable 
to a cursory one. We doubt, however, 
that blood pressure measurements in 
both upper extremities in all children 
will ever become an accepted routine. 
We therefore emphasize careful palpa- 
tion of upper- and lower-extremity 
pulses and blood pressure measure- 
ment at least in the right upper ex- 
tremity as a part of first-time examina- _ 
tion of an asymptomatic child. In the. 
case Giroud and colleagues report, the © 
referring physician noticed the promi- 
nent pulse in the left arm and, as a 
result, made appropriate blood pres- 
sure measurements. me 
Aberrant origin of subclavian’ ar- 
teries makes the clinical presentation 
of CoA atypical and makes its recogni- © 
tion more difficult. Cases of “pulseless 
disease” due to aberrant origin of one 
or both subclavian arteries from the 
low-pressure aorta below the coareta- 
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tion are rare, and we believe that rec- 
-ognition of CoA with atypical clinical 
presentation is not necessarily in the 
domain of primary care medicine. In 
many patients with typical CoA, the 
left subclavian artery is displaced 
‘from the transverse aortic arch to the 
aorta immediately proximal to the 
CoA, resulting in appreciably reduced 
pulse and blood pressure compared 
with those of the right upper ex- 
-tremity. 

Finally, an unfortunate error was 
made in our original article. The sen- 
tence in the first line of column 2 on 
page 1202 should have read as follows: 
“The male-female ratio was 1.8 [not 

18)” 
~~ Davip G. THOELE, MD 
Section of Cardiology 
Columbia-Presbyterian 

Medical Center 
622 W 168th St 
New York, NY 10032 
ALEXANDER J. MUSTER, MD 
Mixron H. PauL, MD 
Division of Cardiology 
The Children’s Memorial Hospital 
2300 Children’s Plaza 
Chicago, IL 60614 


„Association of Supernumerary 
Nipples and Renal Anomalies 


-Sir—I read with interest the articles 
-by Kenney et al and Hersh et al? as 
well as the editorial by Hoyme,? all of 
which were related to the association 
(or lack of association) between super- 
numerary nipples and renal anomalies. 
<I would like to point out that Kenney et 
al misquoted an article by me and my 
colleagues‘ on the same topic published 
in AJDC four years ago. Our popula- 
tion consisted of Israeli (not American) 
neonates, and we did perform renal 
“ultrasound examinations (not solely 
physical examinations) in 11 neonates. 
~~~ As Dr Hoyme pointed out, the study 
_ design was eminently different in the 
-articles by Kenney et al and Hersh et 
al; in the former report, term neonates 
were studied; in the latter report, dys- 
-morphic children. Both studies were 
‘conducted with American children, and 
the results were diametrically opposed. 
T would like to draw a parallel be- 
tween the results of these two studies 
and those reported by me and my 
‘eolleagues‘ and Varsano et al in an 
Israeli population. Again, the study 
design was different—routinely exam- 
-inéd newborn infants‘ vs children re- 
ferred to an emergency room.’ The 
“same difference in results was reported 
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in the Israeli studies as in the American 
studies: no association with renal anom- 
alies in our report vs a strong associa- 
tion in Varsano and colleagues’ report. 

From the results of above studies, I 
concur with Dr Hoyme that the random 
finding of an isolated supernumerary 
nipple probably does not justify costly 
renal investigations. These investiga- 
tions, however, seem to be justified 
whenever other clinical findings, such 
as urinary tract infection or multiple 
congenital anomalies, are present. 

Francis Mimount, MD 
Department of Pediatrics 
University of Cincinnati 
Cincinnati, OH 45267-0541 

1. Kenney RD, Flippo JL, Black EB: Super- 
numerary nipples and renal anomalies in neo- 
nates. AJDC 1987;141:987-988. 

2. Hersh JH, Bloom AS, Cromer AO, et al: 
Does a supernumerary nipple/renal field defect 
exist? AJDC 1987;141:989-991. 

3. Hoyme HE: Minor malformations: Signifi- 
cant or insignificant? AJDC 1987;141:947. 

4. Mimouni F, Merlob P, Reisner SH: Occur- 
renee of supernumerary nipples in newborns. 
AJDC 1983;137:952-953. 

5. Varsano IB, Jaber L, Garty BZ, et al: 
Urinary tract abnormalities in children with 
supernumerary nipples. Pediatrics 1984;73:103- 
105. 


In Reply.—Through a typographical 
error, the study by Mimouni et al was 
not properly referenced in our intro- 
ductory sentence. However, in the 
“Comment” section, we noted that his 
study subjects were newborn Israeli 
infants. We should have included an 
annotation that 11 of 43 newborns with 
supernumerary nipples in Mimouni 
and colleagues’ study also had a renal 
ultrasound examination. 

We appreciate Dr Mimouni’s careful 
reading of our article and his concur- 
rence that supernumerary nipples 
alone in black children’ do not warrant 
an investigation for a hidden renal 
anomaly. 

RicHarD D. KENNEY, MD 
Department of Pediatrics 


Epwarp B. Back, MD 

Department of Radiology 

Charlotte Memorial Hospital 
and Medical Center 

PO Box 32861 

Charlotte, NC 28232 


JACK L. FLippo, MD 
Kaiser Permanente 
Suite 100 
3 Fairview Plaza 
5950 Fairview Rd 
Charlotte, NC 28217 
1, Robertson A, Sale P, Sathyanarayan: Lack 
of association of supernumerary nipples with 


renal anomalies in black infants. J Pediatr 
1986;109:502-503. 






In Reply.—Dy Mimounihighlights two. 
important points that I and my eol 
leagues addressed in our report: (1) He. 
indicates that there is no need to per- 
form renal ultrasonography if a super- 
numerary nipple is identified in an 
otherwise normal individual without a: 
history of urinary tract problems. (2) 
He believes that the presence of a 
supernumerary nipple in an infant or 
child with multiple congenital anoma- ~ 
lies is an indication for an ultrasound. 
examination of the kidneys. In his edi- 
torial, Dr Hoyme agreed with this 
approach. 

Recently, a follow-up study from 
Hungary’ again demonstrated an in- 
creased incidence of renal malforma- 
tions in infants and children with a 
supernumerary nipple who were oth-. 
erwise normal. Renal abnormalities 
were found in six (8%) of 78 patients 
hospitalized for illnesses unrelated to 
the urinary tract and healthy newborn 
infants; the authors believed this rein- 
forced the original recommendation by 
Méhes? to perform roentgenographic 
studies of the kidneys in this patient 
population. Although the reason for 
this discrepancy in Hungarian. chil- 
dren is unknown, I consider the recom- 
mendation made by us, Mimouni, and 
Hoyme for a normal individual with a 
supernumerary nipple to be appropri- 
ate in the United States. Further stud- 
ies will be required among different 
patient populations to determine if thë- 
results obtained by Méhes** apply 
elsewhere. 

Based on Mimouni’s recommenda- 
tion for individuals with multiple con- 
genital anomalies found to have a sus 
pernumerary nipple, it is uncertain 
whether he also intended to include `. 
those with minor anomalies. As we 
pointed out, the presence of additional: 
minor anomalies may represent a 


higher risk for the presence of renal- 


malformations. In fact, Meggyessy | 
and Méhes’ found that two (83%) of six 
patients with dysmorphic signs or mal- 
formations had renal defects. I agree ` 
with Dr Hoyme. Children with a pat- 
tern of multiple anomalies, including 
both major or minor ones, who have a. 
supernumerary nipple should undergo 
additional renal investigation. 
JOSEPH HERSH, MD 
Genetic Clinic 
Child Evaluation Center: 
334 E Broadway 
Louisville, KY 40202 


1. Meggyessy V, Méhes K: Association of gu- 
pernumerary nipples with renal anomalies... 
J Pediatr 1987;111:412-413, : 
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“2. Méhes: K: Association’ of supernumerary 
- "nipples with other anomalies. J Pediatr 1979;95: 
«274-276. 


8. Méhes K: Association. of supernumerary 


“nipples with other anomalies. J Pediatr 1983; 
= 102361. 2 

-interpretation of Specific 

_ Gravity by Dipstick 


 Sin—The widespread use of dipsticks 
such as the Ames N-Multistix-SG 
= Strip. (Miles Laboratories, Elkhart, 
_ Ind) has some built-in problems as 
well as a form of medical laboratory 
ibsurdity. Comments have been made 
in the more general literature, but to 
-date we have not read a comment in a 
-pediatric journal. - 
. -F refer specifically to the use of the 
term specific gravity that one reads 
_ from these strips. The measurement 
_ of specific gravity in urine has been 
- used in clinical medicine for a number 
of years with known advantages and 
_ disadvantages. One advantage is that 
in the absence of albumin and glucose, 
_ the specific gravity has a nearly linear 
_ correspondence to osmolality over the 
_ range of interest to the clinician. This 
_ correlation enables one to detect the 
ability of the kidney to concentrate 
_ anid dilute, which is a sensitive mea- 
_ sure of renal function. This usefulness 
is lost if there is significant albumin, 
_ glucose, or foreign substances, such 
_ as radiopaque contrast material, inthe 
< urine.! Another advantage is that a 
high specific gravity points to the 
- presence of albuminuria or glycosuria. 
_- The dipstick measure is sensitive to 
_ the ionic strength of the urine, giving 
a linear correspondence to osmolality 
_ contributed by. electrolytes.'? Since 
that contributed by urea (and not de- 
_ tected by the strip) generally parallels 
the contribution of electrolytes,’ one 
could say that the dipstick measures 
_- more precisely the renal function that 
is really wanted, namely, osmolality. 
3 By calling the measurement “specific 
_ gravity” and calibrating it as such, the 
_ company gives a different number for 
specific gravity than that obtained 


Osmolality, mOsm/kg 


1.000 1.003 1.006 1.009 


Specific Gravity 
Comparison of refractometer specific gravity and “SG” 


1.012 1.015 1.018 1.021 








1.024 1.027 1.030 


readings. for sodium chloride 


solutions of known osmolality. Squares indicate refractometer readings of specific gravity, 
while plus signs indicate Ames N-Multistix-SG (Miles Laboratories, Elkhart, Ind) dip strip 
readings of SG, ie, the company’s interpretation of specific gravity. 


with a hydrometer and runs the risk 
of completely befuddling the user. 

The determination does not mea- 
sure albumin and glucose, though this 
does not present a problem since the 
same strip will pick up these two 
substances with separate spots. The 
chemical mechanism by which the 
strip works is to provide a polyionic 
polymer with binding sites saturated 
with hydrogen ions that are preferen- 
tially replaced by cations (eg, sodium 
or potassium cations); the color change 
is an indicator of pH affected by the 
released hydrogen ions.’ 

The complaint then regards the type 
of calibration called “SG” giving num- 
bers that, for older clinicians particu- 
larly, will not correspond to their pre- 
vious experience. The company should 
calibrate the determination as osmo- 
lality, recognizing that it is a surrogate 
producing an approximation, which is 


CORRECTION 


true in any event. Meanwhile, those 
using the strips had best be aware of 
what is really being measured. The 
Figure illustrates SG readings by re- 
fractometer and dip strip for sodium 
chloride solutions of known osmolality. 
ANNABELLE SCHAEFFER, MD 
Department of Pediatrics 
State University of New York 
Health Science Center. 
at Brooklyn 
450 Clarkson Ave 
Box 49 
Brooklyn, NY 11203 


1. Gault MH, Whelan VC, Longerich LL; 
et al: Assessment of specific gravity determined |. 
by Ames N-Multistix-SG. Clin Biochem 1984; Ve: 
292-295. : 

2. Dorner K: Further evaluation of the SG Test : 
Strip for estimation of urinary osmolality. J Clin. 
Chem Clin Biochem 1984;22:419-425. 

3. Burkhardt AE, Johnston KG, Waszak CE, 
et al: A reagent strip for measuring the specific 
gravity of urine. Clin Chem 1981;28:2068-2072. > 


Incorrect Ratio.—In the article titled “Recognition of Coarctation of the Aorta: A 


Continuing Challenge for the Primary Care Physician,” published in the November ` 
issue of AJDC (1987. 141:1201-1204), a sentence contained an incorrect ratio. On page 
1202, the first sentence in column 2 should have read as follows: “The male Sem ratio: 


-was 1.8 [not 1:8]? 


592 AJDC—Vol 142, June 1988 

















ditorials 











- Trauma and Toxins 


The Linkage 





‘hat “coming out” party of the Di- 
_ ™ vision of Injury Epidemiology and 
-Control at the Centers for Disease 
Control, Atlanta, as Vernon N. Houk, 
_ MD, Stuart T. Brown, MD, and Mark 
Rosenberg, MD, expressed it at 
; year’s Conference on Injury in 
_ America, heralds a quantum advance 
-in the management of today’s major 
“public health problem. Looking upon 
injuries as a disease, and not as “ac- 
ents,” helps laymen and profession- 
ls alike gain a better understanding 
| of the numerous hosts, agents, and 
environments involved in the many 
facets of this disease. 
<> With only a few “passive” measures 
- available (those built-in safety fea- 
tures in products and environments, 
In contrast to “active” measures in- 
volving behavior change, however, to 
_. contain certain damaging energy re- 
- leases, ‘we face a formidable task in 
coping with that multitude of other 
azards for which no “safe-proof” mo- 
a alities are available and to which 
young children are exposed at such 
- great risk. 
-o The daunting problem facing health 
~ Care. professionals in the United 
_ States, as well as parents and all per- 
sons concerned with children’s well- 
sing, is how best to improve our 
abysmal record with respect to death 
ates from childhood injuries, poison- 
igs, and violence, compared with 
__ rates in other industrialized countries. 
_ Hearty applause should also be ac- 
corded the new name of this injury- 
oncentration in Atlanta. Implicit in 
the title “Center for Environmental 
- Health and Injury Control” is recog- 
< nition of the close relationship be- 
o tween. environmental hazards and 
_ trauma of many types. 
<o Where I think that an injury-envi- 
ronmental relationship should be 
made especially strong and binding is 
between two committees of the Amer- 
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ican Academy of Pediatrics (AAP). 
With the name of the Accident Preven- 
tion Committee soon to be changed to 
the Injury Prevention Committee, I 
trust, would it not be logical to meld 
this committee with the Environmen- 
tal Hazards Committee? The bulk and 
perhaps the worst of the problems to 
which these two committees of the 
AAP direct their efforts, be they la- 
beled injuries or environmental haz- 
ards, coexist in and around the home, 
and getting to and from them and day- 
care centers, and schools where chil- 
dren spend most of their time. 

Just as injuries were referred to not 
long ago as the “new morbidity,” and 
are now formally classified as a dis- 
ease, so the pathologic disorders cre- 
ated by envirenmental toxins can be 
thought of as the newer morbidity. 
True, the impact from these toxins is 
not as immediately obvious as that 
produced by the traumatogens; how- 
ever, the neurotoxins, carcinogens, 
mutagens, teratogens, and immuno- 
suppressants—that formidable list of 
pollutants in the air we breathe, the 
water we drink, the foods we eat, and, 
frequently, the soil under us—are ex- 
acting a toll, and the toll is generally 
heavier on young developing organ- 
isms than on healthy adults, although 
standards are set for what the latter 
(not the former) can tolerate. 

The tip of the iceberg is represented 
by the well-documented hazards of low 
levels of lead, cigarette smoke, and 
combustion products. Lurking below 
are equally, if not perhaps even more, 
insidious threats to young organisms 
from asbestos, radon, and pesticides. 

In concentrating on children’s cog- 
nitive limitations with respect to the 
dangers that confront them in 20th- 
century America, we may forget these 
children’s biologic limitations. For ex- 
ample, regardless of the point of entry 
of a toxin—through the respiratory 



























tract, gastrointestinal tract, or skin— 
children are at considerably grea 
risk than are their fathers and moth. 
ers. Children breathe faster, and thu: 
inhale more toxins. In addition, th 
small particulates (which may be the | 
most deleterious) can penetrate 
deeper into children’s respirato 
tracts. Also, children eat and dri 
more per unit of body weight than d 
adults, and thus ingest. and imbibe 
more toxins. Transdermally, children’ 
thinner skin permits easier penetra 
tion of toxins. 

We need to remind ourselves of suc! 
important facts as these: for a 5- to 
10-year-old child, the cancer risk fron 
asbestos is said to be ten times grea 
than for a 35- to 40-year-old adult! 
children are five to ten times more 
vulnerable than adults to radiat 
damage, with the risk being two te 
three times greater for children under _ 
10 years of age; and children are ata 
disadvantage two to nine times. 
greater than are adults with respect 
to pesticide exposure. Even though 
we are cognizant of young children’ 
greater sensitivity to lead, one mus 
bear in mind that—at the same leve 
of airborne lead—children’s blood lead 
concentrations are several time i 
higher than adults. 

Indoors, there is a closer relatii 
ship between the traumatogens and 
toxins than may at first be apparent: 
Think of it this way: a preschool chile 
can choke on peanuts, but, if enoug’ 
of them have been consumed befi 
such an episode, the child will be 
exposed to the carcinogens and ni 
rotoxins from the pesticide residue: 
that many nuts (as well as a numbe: 
of other foods) contain. Again, a tod 
dler can suffer a burn from a woot 
stove, while at the same time inhalit 
the toxic combustion products t 
burning wood releases. At school, ; 
child can hit his or her head by fallin: 
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: down on a conerete-paved playground; 
before the accident the child may have 
been exposed indoors to friable asbes- 

tos and perhaps radon. 

We have child-resistant containers 
for dangerous medications, and they 
have had a major impact (as most 
everyone realizes) on reducing mor- 
tality and morbidity from toxin inges- 
tion. If only we could so easily and 

-successfully design a cap for the nox- 
ious airborne pollutants found in such 
: heavy concentrations in many indoor 
environments! Before we achieve such 
-ca “technical fix” however, we can do a 
great deal to limit children’s exposure 
` to deleterious pollutants by improving 
the quality of indoor air. (In many 
_ Instances, this quality has been found 
to be far worse than that of outdoor 
air.) Fortunately, as the Conservation 
- Foundation? points out, “control meas- 
ures [for indoor air] tend to be inex- 
_ pensive.” 

_. The hazards-prevention opportuni- 

_ ties facing child care professionals, and 
especially pediatricians, today are 
_ mind-boggling. First, besides alerting 
their own patients to the importance 
“of anticipatory guidance by means of 
the -AAP’s Injury Prevention Pro- 
gram, how much time and energy can 
busy practiċing clinicians devote to 
the larger community? If clinicians are 
- motivated to extend their efforts, then 
“a determination must be made as to 
-how and where, and toward whom, 

that: time and energy should be di- 
rected, Should family or larger group 
sessions, physicians’ offices, well-child 
c¢linies, daycare centers, and schools 
all be included? How can the input be 
maximized? Is dispensing specific in- 
formation on one. hazard at a time 

_ preferable and most cost-effective? Or 
against. several of the most hazardous 
_ agents? Or those hazards most preva- 
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lent in a specific community? What 


percentage of time and energy should 
be allocated solely to improving care- 
takers’ behavior? To children’s behav- 
ior? To the need to pressure for im- 
proved product designs and environ- 
ments? 

There are no quick and easy answers 
emerging from the growing body of 
literature describing injury-preven- 
tion programs involving numerous in- 
tervention strategies and communica- 
tions methods. Today’s conventional 
wisdom favors community-level group 
efforts aimed at providing selected 
“how-to” prevention information em- 
bodying several components, includ- 
ing education, technology, and govern- 
ment. 

Some pediatricians prefer the legal 
advocacy route. We certainly need 
better enforcement of existing regu- 
lations for a number of problems, in- 
cluding smoke detectors, fire extin- 
guishers, and crumbling lead paint, to 
name just a few. We also need profes- 
sional input in the form of expert 
testimony before regulatory commis- 
sions, not only for noncompliance, but 
for new regulations such as for helmets 
for bicycle riders, for removal of rigid 
poles on highways to reduce injuries 
from motor vehicle collisions, and for 
the cleanup (not just the reporting) of 
friable asbestos in schools. 

Coalition building is another useful 
approach to further the cause of pre- 
vention by increasing public aware- 
ness and political clout. Since fatalities 
among child pedestrians occur approx- 
imately as frequently as they do 
among children riding as passengers 
in cars (for which we have a technical 
fix, if only it was used routinely and 
properly), I would like to suggest the 
formation of a Child Pedestrian Safety 
Association headed by health care pro- 


fessionals and including — Parent- 
Teacher Association groups, city plan- 
ners, and concerned others. With | 
drowning as the second leading cause 
of death (not including the large num- 
ber of near-drowning cases) among 
children between 5 and 14 years of 
age, and with 2-year-old children at 
especially high risk, a valuable contri- 
bution could be made by a Child Pool 
Safety Group that included a coalition 
of health care workers along with- 
swimming pool © manufacturers, _ 
YMCAs, YWCAs, and others. Again, 
a Campaign Against Children’s 
Toxins, together with environmental 
and human ecclogy organizations, 
could help to acquaint nonprofession- 
als with children’s unique sensitivities — 
and press for air-, water-, and food- ` 
quality standards that.can safely be | 
tolerated by the young subset of our 
population. 
Pediatricians should never forget — 

how tall they stand in the public eye © 
as children’s special guardians, how 
much influence they can exert “pro 
bono kids,” and how such influence 
represents a veritable sine qua non 
for mitigating the largely preventable 
ravages of both the new and newer 
morbidities. Besides the humaneness 
of it all, let us not forget that such 
efforts will assuredly prove to be cost- 
effective. 

Dorotuy Noyes, MPH, PHD 

14 Chariten Hill 

PO Box 5201 

Hamden, CT 06518 
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Ipecac 
When Prevention Fails 


[he American Association of Poison 
= Control Centers reports that 80% 
of.all poisonings occur via ingestions.' 
Emesis induced by ipecac is the most 
efficient, rapid method to empty the 
stomach.? Experience demonstrates 
that active methodologies to reduce 
the incidence of toxin ingestions, such 
as repeated counseling of the care- 
taker, have had poor success rates.’ 
‘They require frequent education, 
which is generally not provided, ac- 
cepted, or remembered. 





7 _ See also pp 596 and 640. 


_ Passive interventions are signifi- 
‘cantly more successful. The primary 
need is to promptly, efficiently, and 
‘safely remove the toxin from the gas- 
trointestinal tract. The mean time 
from ingestion of ipecac to emesis is 
20: minutes (this can be shortened by 
‘appropriately increasing the dose). 
‘This is significantly less time than it 
takes to bring the child to an emer- 
gency room or for the caretaker to 
obtain ipecac from a secondary source 
outside the home (assuming that 
transportation, funds, and a source 
are available). 

Assessment of the risk of misuse of 
fpecac in the home has not been well 
quantified. Chafee-Bahamon et al‘ 
concluded that the adverse side effects 
are mild and that the benefits far 
outweigh the risks. 

: Contraindications include the un- 
conscious child, the convulsing pa- 
tient, those who have ingested caustic 
substances, children less than 6 
months of age. The list of contraindi- 
cations may be known by the provider, 
but there should be no hesitancy in 
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obtaining further advice from the re- 
gional poison control center. 

Education of the physician and the 
pharmacist about making ipecac avail- 
able is necessary. This is not simply 
accomplished. Malloy and Rhoads® 
point out the low incidence of caretak- 
ers who keep ipecac in the home (9% 
to 25%). This probably refleets how 
infrequently poison control is dis- 
cussed during the well-child visit. I 
suspect that most ipecac for prophy- 
laxis is dispensed after the patient has 
had at least one episode of ingestion 
of a harmful substance. I prefer the 
physician to be the primary source, 
because he or she may be more au- 
thoritative and because this eliminates 
the need for the parent to go to a 
secondary setting. Any individual who 
dispenses ipecac is obligated to edu- 
eate and properly label the bottle. 
Some caretakers, because of poor par- 
enting skills or communication diffi- 
culties, are not candidates for keeping 
ipecac in the home. 

The label on the bottle should pri- 
marily instruct of the need to contact 
an authoritative source that is readily 
available 24 hours a day. Telephone 
numbers should be included. It is un- 
acceptable, however, for callers to be 
placed on hold for long periods of time, 
since the caretaker may proceed with- 
out proper instruction. 

Additionally, an easily understood 
accompanying instruction sheet that 
includes the most common poisons 
should be made available. This should 
list the contraindications in lay terms, 
such as camphor and furniture polish 
as opposed to petroleum distillates. 
Warnings should include the caveat 
that the antidotes listed on products 
are frequently wrong. These instruc- 





tion sheets and labels for ipecac bot- 
tles must be standardized by an ap- 
propriate agency or organization. A 
note should be made on the patient’s _ 
chart that ipecac and instructions have 
been provided. Subsequently, if the 
patient does ingest a toxin and ipecac 
is prescribed, further documentation’ | 
should be included in the patient's 
chart. This latter suggestion is made — 
in an effort to prevent any malpractice _ 
litigation. : 
In these days of “marketing,” this 
service should be a. “natural.” The 
name of the physician, pharmacist, or 
hospital would appear on the bottle _ 
and on the instruction sheet as further _ 
evidence of the individual’s or organi 
zation’s concern for the well-being of a 
the child. a 
The use of ipecac is associated with . 
a long and outstanding safety record. _ 
It can reduce morbidity and mortality. . 
It may eliminate needless visits to an 
emergency setting. ce 
Our colleagues must use a modified _ 
“Willy Sutton” rule and go where the 
money is. a 
















MILTON ARNOLD, MD 

UCLA © ae 
27434 Rainbow Ridge Rd: 
Rolling Hills, CA 90274. a 
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The Case for Ipecac Syrup 


Meee of gastric decontamination 

have _ generated controversy 
among physicians treating toxin-re- 
lated emergencies. A number of meth- 
‘ods of decontamination exist, includ- 
ing induced emesis (by ipecac syrup, 
mild detergents, or apomorphine), na- 
- sogastric or orogastric lavage, and oral 
activated charcoal. No distinct advan- 
tages in effectiveness have been at- 
tributed to any of these methods in 
particular. 


See also pp 595 and 640. 


_ Charcoal is currently experiencing 
a- resurgence of support in some 
_ publications: and has been suggested 
_by some authors as a replacement for 
_ emesis as a method of decontamination 
_ for nonacute poisonings. This may con- 
tribute to confusion by some practi- 
_tioners and consumers who are con- 
cerned about the appropriate role of 
emesis in the management of poisoned 
_ patients. In some situations the char- 
acteristics of activated charcoal may 
< make it. the most appropriate mode of 
decontamination. Intoxication with a 
substance that has a rapid onset of 
toxicity and for which emesis would 
be contraindicated and lavage would 
be difficult or inappropriate, such as 
‘camphor, may be effectively treated 
with oral activated charcoal. In many 
_ other circumstances ipecac syrup re- 
- mains an appropriate choice. 
_ A study of activated charcoal in the 
home? demonstrated that young pa- 
_ tients are unwilling to take activated 
_ charcoal orally. In the office or emer- 
ency. department this commits the 
ractitioner to the added trauma of 
tric intubation. This refusal also 
mits charcoal in its current forms as 
seful home decontamination agent 
_ because it may be difficult to mix; it is 
messy and may stain furniture, car- 
_ peting, or clothing; and it is unpalata- 
ble, making it difficult for parents to 
administer in an emergency. In the 
_ emergency department the acute in- 
gestions requiring aggressive inter- 
vention may justify the risks of naso- 
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gastric or orogastric intubation. In 
these situations the slow onset and 
prolonged duration of action of ipecac 
syrup may limit its usefulness. These 
concerns are appropriate, of course, 
and it is important that all physicians 
be aware of the limitations of induced 
emesis. Drugs that produce a rapid 
change in the level of consciousness, 
and substances that are corrosive to 
the upper gastrointestinal tract 
should not be removed by induced 
emesis. Low-viscosity hydrocarbons 
remain controversial because of their 
aspiration risk with lavage or emesis. 
The large bulk of pediatric patients 
with an ingested substance do not fall 
into these categories. Among the 
roughly 1 million calls to the major 
poison centers of the United States in 
1986,? 75% of cases were managed in 
the home. There remains, therefore, a 
need for an agent that can be used in 
the home for the management of non- 
severe poisonings under the guidance 
of poison control center personnel or 
private physicians. 

From the perspective of the poison 
control center, ipecac syrup is still a 
viable therapeutic modality. Data con- 
tributed by 57 poison control centers 
in 1986 reported 145 000 cases in which 
ipecac syrup was the primary form of 
decontamination. Among these cases, 
55% of decontaminations occurred at 
home. Without the availability of 
syrup of ipecae this would have meant 
an additional 80000 visits to health 
care facilities. This represents the tip 
of the iceberg with respect to the use 
of ipecac but underscores the need for 
this product if poison contro! centers 
and pediatricians are to continue to 
manage nonsevere ingestions in the 
home. 

Based on the above reasoning, we 
feel there is a continuing need for 
ipecac syrup in the home as an adjunct 
to the management of nonsevere poi- 
sonings. Our educational emphasis 
should be on the supervision of the use 
of ipecac syrup by a physician or per- 
sonnel of a poison control center. This 
should include cautions about the po- 


tential for abuse of this substance by 


patients with eating disorders. The 
pediatrician should also be aware of 
the potential for “Munchausen-by- 
proxy” syndrome from parental mis- 
use of this substance. Given the wide- 
spread distribution of ipecac syrup, 
the low incidence of these problems 
underscores the overall safety of this 
product. Parenthetically, the most re- 
cent package insert for Actidose With 
Sorbitol, a common oral activated 
charcoal preparation, strongly advises 
that this preparation not be used in 
children weighing less than 16 kg be- 
cause of the possible adverse cathartic 
effects of sorbitol. 

Based on the article by: Malloy and 
Rhoads‘ in this issue of AJDC, it is 
apparent that the perceived need for 
ipecac is not being met. by current 
methods of distribution. Thus, it is our 
feeling that ipecae syrup should be- 
distributed as part of well-baby care 
with information on the appropriate 
use of this product and the telephone 
numbers of the primary physicians 
and the local poisen control center. In 
this way we can preserve an important 
mode of home management for both 
physicians and poison control centers. 

WiLLIAaAM Banner, JR, MD, PD 
Division of Critical Care 
Department of Pediatrics 
University of Utah and 
Primary Children’s 
Medical Center 
320 12th Ave 
Salt Lake City, UT 84103 : 
Josern C. VELTRI, PHARMD 
College of Pharmacy 
University of Utah 
Salt Lake City, UT 84132 
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To Look or Not? 


re this issue of AJDC, Mauro et al 
have presented some challenging 
; data. This study reports their obser- 
vations on direct examination of the 
_ epiglottis in sequential fashion, taking 
- care not to touch the epiglottis, nor to 
_ visualize the glottis, in children pre- 
_ senting with acute stridor. The review 
: | of this report by expert referees, mem- 
bers of the editorial board, ad hoc 
i consultants, and the chief editor re- 
_ sulted in divergent opinions on the 
_ safety of the methods used, the actual 
-- numbers of children involved, the rate 
-of complications, the potential “dan- 
_ ger” if this method were applied across 
-a broader spectrum of children with 
o triar, and the adequacy of follow-up. 












See aliso p 679. 


:I originally rejected this report on the 
basis of potential “danger” and on the 
‘variable assessments, from which I 
-could not gain a clear consensus for 
_ acceptance. The authors responded, 
_ in spirited but logical fashion, request- 
-ing that the decision be reconsidered 
in the light of the actual experience 
“that they had reported and not on the 
_ potential for misunderstanding. 
In my view, they successfully coun- 
tered each of the objections raised 
‘with logical, considered reasoning. In 
the end, I reversed my original deci- 
sion, largely based on the total analy- 
sis and on the request by the authors 
_ that we let “the readers decide.” 
Conventional dogma, which I and 
~ countless others have repeated for 
_ decades now, is that children for whom 
- the diagnosis of supraglottitis is con- 
sidered should not have the epiglottis 
_ inspected for fear of a vasovagal re- 
- sponse that would result in immediate 
‘and irreversible cardiorespiratory col- 
“lapse, respiratory obstruction, and 
death. In fact, in many of our practices, 
-we have encountered children who, 
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Acute Supraglottitis (Epiglottitis): 


having been exposed to oropharyngeal 
manipulation, have died with the di- 
agnosis of supraglottitis made at the 
autopsy table. However, the authors 
of this article did not just manipulate 
the oropharynx in careless fashion; 
rather they prescribe a sequential 
method of examination by each of the 
following four methods: light alone 
with the child opening the mouth; light 
and wooden tongue depressor, with 
the child in a sitting position; direct 
pharyngoscopy with the child sitting; 
and, finally, laryngoscopic inspection, 
with the child supine. In those anec- 
dotal instances of oropharyngeal ma- 
nipulation, we do not know what 
method was used and to what degree 
a traumatic approach in a struggling 
or restrained child was employed. In 
addition, the current study was con- 
ducted in an emergency room setting, 
with an anesthesiologist immediately 
available. 

The authors note the paucity of lit- 
erature on the safety of direct inspec- 
tion and the inadequacy of the data 
contained in the extant reports, which 
are few. There are a few articles that 
indicate that direct inspection is safe, 
but these suffer the same deficiencies 
as those that report airway obstruc- 
tion. Why then does the present re- 
port differ from common wisdom and 
accepted dogma? First, it is possible 
that the series of 155 children, with 
only six having definitive diagnoses of 
supraglottitis, is insufficient to 
“prove” that even the authors’ careful 
method is safe for all children. Several 
reviewers were concerned with this 
issue, ie, might the seventh child have 
suffered obstruction or collapse? Sec- 
ond, it is possible that the authors are 
correct and that their method, carried 
out in the presence of an experienced 
anesthesiologist, although performed 
by a diverse group of residents and 
pediatricians, is safe. 








Another issue raised was the lack of 
diagnosis of bacterial tracheitis in this _ 
group of 155 children. The authors _ 
indicate that no indication for subglot- 
tic inspection was displayed by these 
children, hence the ultimate diagnos- 
tic criterion could not be tested. This _ 
implies, but does not prove, that bac- 
terial tracheitis simply did not occur | 
in this sample. ae 

Some were concerned that true su- _ 
praglottitis might have been over- 
looked in this sample. However, the 
authors were able to contact all of 
their patients from seven to 21 days 
after entry into the study, and in no 
instance did any evidence present that 
suggested that supraglottitis was 
missed. 

We are left then with the actual 
results of the study and the methods 
used to obtain them. We urge you to 
read the report carefully and, if you 
agree, or disagree, let us know by 
letters for possible inclusion in the 
PEDIATRIC FORUM. In practice, this 
issue is an important one. Most pedia- 
tricians with whom. we are familiar 
would not attempt inspection of the _ 
oropharynx in a child for whom they _ 
suspect the presence of inflamed su- 
praglottic structures. Are they, and 
the consultants, such as me, correct — 
in this view? Or are the authors cor- 
rect in suggesting that the method | 
used can permit safe inspection o 
the epiglottis, even if the child has 
supraglottitis? Let us know what you 
think. 














































VINCENT A. Puromiri; MD 
Editor, AJDC 
PO Box 43700 

Tucson, AZ 85733 
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- PhD Faculty in Pediatric Departments 


Traditionally, the idealized image of 
the academician combines the clin- 
jeal acumen of an Osler, the teaching 
< charisma of a Socrates, and the de 
< novo thinking of an Einstein. More 
~ recent realities have made it painfully 
apparent to most chairs of pediatric 
< departments that the “triple threat” 
~-physician/academician is, at best, a 
rarity. Despite this new “academic 
morbidity,” the chair is expected by 
deans, boards of trustees or regents, 
and legislators not only to manage 
. patients well but also to teach the next 
. generation of physicians and generate 
-new knowledge in the process. Al- 
though the successes with which this 
_ goal can-be reached are variable, all 
those who try have to make certain 
„that financial ends meet if their de- 
: partments are to survive. Since the 
_ haleyon days of more plentiful federal 
research funding of the 1960s have 
passed, it is painfully apparent that 
-innovative and unique ways are needed 
to keep the teaching and research 
components of an academic depart- 
ment intact. 


See also pp 599 and 675. 


The survey by Leuschen et al in 
this issue of AJDC begins to probe 
“one possible solution to building a 
‘department of pediatrics in the mod- 
‘ern medical world. The authors accom- 

plish this by gathering information 
from 92 chairs of pediatrics regarding 
the numbers and demography of PhD 
faculty in their departments. They 
-conclude that PhD faculty may impact 
- significantly on the long-range plans 
of.a department. Although I strongly 
agree, there are a host of questions 
< that need to be addressed before so- 
_ lutions are found that are applicable 
in any given situation. 
A major, sustained commitment to 
_ research must be established before a 
chair hires PhD faculty and expends 
departmental resources in so doing. 
~The PhD faculty member cannot gen- 
erate revenue from patient care (with 
some exceptions, eg, clinical psychol- 
ogists) and can become a financial 
. burden to the department unless they 
< are successful in obtaining release- 
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time salary from sponsored project 
support. Incidentally, when one looks 
at efficient means for generating sal- 
ary support, release time from grants 
is the best way to accomplish this goal. 
To hire and retain the talented PhD 
faculty member, one needs to offer a 
long-term commitment, usually in the 
form of a tenure-aceruing appoint- 
ment. If in the course of time, after 
tenure has been achieved, success in 
obtaining grants falters, the depart- 
ment is, nevertheless, committed to a 
faculty member who does not have a 
“fallback” source of support (eg, pa- 
tient billing). In the interval from 
1971-1972 to 1982-1983, the reliance 
on patient care revenue has increased 
from 12.2% of total medical school 
operating budgets to 32.1%. There is 
no reason to believe this trend will 
reverse; in fact, it may increase in the 
future. Thus, departments that decide 
to build research productivity on PhD 
faculty members must be aware that a 
potential financial burden may await 
them in the future. However, the in- 
creasing reliance on clinical income 
also points out that departments with 
commitments to increasing their re- 
search profile and productivity prob- 
ably must rely, to a major extent, on 
faculty capable of devoting the major- 
ity of their time to research, ie, PhD 
faculty. The MD faculty members 
should share in this decision making, 
as they will be responsible for bearing 
the brunt of the cost in the future. 

In addition to departmental com- 
mitment, the medical school must per- 
mit clinical departments to build re- 
search efforts through the hiring of 
PhD faculty. How does the dean of a 
medical college respond to the chair- 
person in biochemistry who requests 
an additional faculty member to round 
out a departmental program, when 
the dean recognizes that the pediatric 
department has been granted a posi- 
tion for a PhD faculty member to 
accomplish the same program objec- 
tives? For example, both chairs might 
wish to hire someone with molecular 
genetics interests. Conversely, what 
happens if the reverse is true, ie, that 
the biochemistry department obtains 





the new PhD position and the pediatric 
department is denied their request for 
a similar person? 

The dilemma centers. around the 
principle of allowing a department to 
hire a specialist whose disciplinary 
affiliation is traditionally in another 
department's area, eg, in the case 
cited, hiring a biochemist in the de- 
partment of pediatrics. The dean often 
cannot prevent controversial interde- 
partmental appcintments but should 
solicit the support and advice of both 
chairs for a nontraditional appoint- 
ment of a PhD faculty member in a 
clinical department. Such consultation 
should be prospective and should take .. 
into account the impact on both de- 
partments’ research, teaching, and 
other programmatic activities. I sug- 
gest that the dean makes certain that 
the potential conflicts are understood 
by both chairs and that the search 
committees formed for recruiting such 
individuals have representatives from 
the relevant clinical and basic science 
departments. 

Leuschen et at have accomplished 
what PhD faculty in academic depart- 
ments should, ie, generate and dis- 
seminate new knowledge. It is hoped 
that their report will stimulate deans 
and chairpersons to consider the effi- 
ciency of increased research produc- 
tivity by the appointment of PhD fac- 
ulty in clinical departments, in the 
present case, departments of pediat- 
rics. Such appointment should be ju- 
diciously considered, with long-range 
programmatic and fiscal planning 
taken into account, and involve the 
advice and consent of all interested 
parties in a given medical school. 

Grant Morrow III, MD 
Ohio State University : 
Children’s Hospital 
Department of Pediatrics 
700 Children’s Dr 
Columbus, OH 43205 
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Another View of PhD Faculty in 


Clinical Departments 


je this issue of AJDC, we publish an 

interesting survey by Leuschen 
et-al and an editorial comment by 
Grant Morrow,? who is currently chair 
of the department of pediatrics at Ohio 
State University, Columbus. Both deal 
‘with the: vexing problem of the ap- 
pointment of PhD faculty in clinical 
departments, i in this instance, depart- 
ments of pediatrics. I would like to 
add a “dean's viewpoint,” as this issue 
is encountered repeatedly in colleges 
of medicine, both in concept and in 
practice. 


See also pp 598 and 675. 


Colleges of medicine are confronted 
today with issues that never arose 
before, conditioned by the rapidly 
changing medical and research milieu, 
-and complicated by the basic require- 
ment that teaching of medical stu- 
dents, graduate students, resident 
‚physicians, and fellows underlies all of 
-the colleges activities. The immediate 
issue is the blurring of disciplinary 
lines and titles in assigning faculty 
positions to departments and the ap- 
pointment of individual faculty whose 
disciplines differ from the primary one 
of the department in question. Ancil- 
lary issues that arise at the college 
level include, but are not limited to, 
salary levels between PhD faculty in 
clinical departments and those in the 
‘department of that PhD faculty mem- 
ber's primary discipline; initial ap- 
pointment track (ie, tenure eligible or 
non—tenure eligible); criteria for aca- 
demic progression; the college’s com- 
mitment to such faculty in terms of 
space, research funding, and related 
resource issues; and interdisciplinary 
and intradisciplinary relationships in 
the institution. 
The need for research-oriented fac- 
-ulty in clinical departments has been 
well outlined and discussed by Dr 
Morrow. Emphasis must be given to 
the sometimes impossible task for de- 
partments to develop an academic pro- 
file in keeping with institutional, and 
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their own, disciplinary objectives. Col- 
leges, and the universities in which 
they exist, rightfully insist on acqui- 
sition of new knowledge as one of the 
primary goals for faculty and depart- 
ments. This attitude dictates the allo- 
cation of resources, the development 
of the mission, objectives and goals of 
the institution and its constituent col- 
leges and departments, and the award 
of tenure and the very stability of the 
department chairship. Basic science 
departments generally do net have 
difficulty in aspiring, and reaching, 
this goal of productive research. Clin- 
ical departments, because of the de- 
mands placed on them, have greater 
difficulty, unless they choose not to 
develop their teaching and clirical ac- 
tivities to the degree demanded by 
the needs of students and patients. 
Some departments may choose to have 
rather routine teaching programs, 
with heavy emphasis on resident-phy- 
sician teaching, little demand placed 
on full-time faculty, and little reward 
offered to faculty for creative, and 
time-consuming, teaching effort. Sim- 
ilarly, clinical practice may be limited 
and selective, with emphasis on spe- 
cialty care, especially in areas of high- 
income generation per unit of clinical 
effort. Departments with this profile 
can then afford to have clinical (MD) 
faculty members who conduct re- 
search and are productive. Eowever, 
in today’s economic milieu, such pro- 
files are becoming almost impossible 
to achieve, given the inflation in fac- 
ulty salaries and the reduction in re- 
search funding, which translates into 
the need for generation of large 
amounts of clinical income to enable 
both salaries to be met and excess 
income to be diverted into research 
effort. Furthermore, organized medi- 
cal care systems adopted by some 
colleges for their clinical faculty have 
resulted in inability to select patient 
care activities, with an abundance of 
patients whose care must be provided. 
These trends tend to limit the clini- 
cian’s ability to devote “thinking” time 





to research, let alone actual hands-on 
participation in traditional laboratory- i 
based investigation. a 

As can be seen by the Leuschen 
et al! survey, a significant number of _ 
PhD faculty members have been em- 
ployed by pediatric departments in | 
this country. This overall figure of | 
14.5% tends to obscure the geographic 
and size distribution also noted by 
these authors in their survey. Large _ 
departments, especially in California,’ 
the Midwest, and the central portion - 
of the United States, tended to havea 
higher proportion of PhDs than did 
smaller departments elsewhere, es- 
pecially on the Eastern Seaboard. One _ 
wonders if local factors, such as. those 
enumerated above, play a larger role 
in these areas, and in larger depart- _ 
ments, than they do elsewhere. _ 
Certainly, the health maintenance orga- 
nization movement has greater impe- - 
tus in the areas of high PhD activity, _ 
suggesting that those departments - 
may have to have their clinical faculty 
more active in patient care, hence the _ 
greater need for PhD support for re- 
search activity. There may be. other, 
more subtle influences at work, and 
further information would be useful : 

The salary level paid to PhD faculty _ 
was not explored in this survey. In’. 
some institutions there is a discrep- 
ancy between the basie scientist ap- 
pointed to a clinical department and | 
to similarly trained and credentialed. _ 
faculty in the “core” department. This 
discrepancy may result simply from 
the greater flexibility in resources — 
available to clinical departments, but _ 
on the other hand may be attributable. 
to an increased effort level by the PhD 
faculty member in a clinical depart- 
ment, longer hours, involvement in 
departmental committees that go bes- 
yond those normally extant in basic- 
science departments, and like effort. _ 
Whatever the reasons, the diserepancy 
does have the potential for dissatisfac- 
tion among those paid less and for — 
“seduction” by the clinical position, in _ 
competition with a position in the . 
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corresponding basic science depart- 
ment, 
= The initial appointment also raises 
_ institutional concerns, As discussed in 
_ the Leuschen et al report, various 
means are used to title PhD faculty 
_ members with “regular” tenure track 
_ appointments and various non-tenure 
eligible appointments. In regard to 
_ the tenure track, issues of appropri- 
_ateness of the criteria used by the 
_ clinical department are raised, usually 
_ by the corresponding basic science 
- department. On occasion, the basic 
_ scientists may feel that the criteria for 
_ appointment are “softer” for clinical 
PhD faculty appointments than for 
those: applied in their own depart- 
ments, ie, the implication that the 
_ person selected would never have been 
appointed in the department of their 
primary discipline. 
Tf a non-tenure track appointment 
_is made, then some basic scientists 
_may claim that their counterparts in 
clinical departments are not being 
treated fairly and equitably by the 
clinical department. The use of adjec- 
_tival. professorial appointments (eg, 
-research or clinical) may also be seen 
_ by others as a means of avoiding the 
more “rigorous” criteria necessary for 
_atenure track appointment. However, 
_ifan institution has a limit or quota on 
_the number of tenure track appoint- 
_ments that may be made, the use of 
_ the non—tenure tracks may be the only 
_ way that additions to faculty can occur. 
Furthermore, the non-tenure track 
appointee usually does not have the 
` same “guarantee” that tenure implies, 
je, virtually professional life-long com- 
< mitment, and, as discussed by Dr Mor- 
_ row, the problem of continuing funding 
heed not arise in the future if the 
resources necessary to support the 
hD faculty member become unavail- 
able. Obviously, this raises the issue 
unfair treatment for such faculty, 
nee their appointment is contingent 
n their ability to generate salary 
_ support and reflects no commitment 
on the part of the institution. These 
considerations argue strongly for an 
institutional position on such appoint- 
ments, with clear understanding of all 
_ parties as to the direction, sustenance, 
_and stability of the final arrangements 
_ that are made. 
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The criteria for academic progres- 
sion must not differ for clinical de- 
partmental PhD faculty from those in 
their parent discipline. To allow for 
differing criteria, either softer or 
harsher, would foster differential 
value placed on such appointments. In 
either direction, the discrepancy 
would lead to potential isolation of the 
faculty member from the core disci- 
pline, and, therefore, isolation from 
the necessary collegiality and nurture 
so necessary in research endeavor. 

Many colleges and universities allo- 
cate resources, either solely or pref- 
erentially, to tenure track faculty. If 
the PhD faculty member is not in the 
tenure track, denial of resources at 
the institutional level may prevail. The 
Leuschen et al! survey indicated that 
“there is a substantial degree of flexi- 
bility” within professorial ranks, sug- 
gesting that non-tenure track ap- 
pointments may be common. In 
addition to space and dollar allocation, 
the ability of non-tenure track PhD 
faculty to teach graduate students, to 
sit on graduate committees, and to be 
principals in various graduate educa- 
tional activities, can be severely lim- 
ited. In many colleges of medicine, 
other privileges are not afforded non- 
tenure track faculty, such as voting 
rights. These inequities must be care- 
fully weighed when the appropriate 
appointment is initiated. 

Perhaps one of the most difficult 
issues is the collegiality of the faculty 
member, ie, the particular scientific 
associations and collaborations that 
develop stemming from the location of 
the departmental appointment. Is a 
biochemist in a pediatric department 
considered to be a biochemist in affil- 
iations or a pediatric biochemist? 
What is the reception received by that 
faculty member in the department to 
which discipline he belongs? Does he 
give seminars in that department? 
Does he participate in faculty meet- 
ings? Indeed, does he have a cross- 
appointment or is he considered a 
pariah? Conversely, what are the re- 
lationships between the PhD faculty 
member and the pediatric clinical fac- 
ulty? Is he accorded equal voice and 
status on issues of departmental pol- 
icy, departmental finances, and other 
issues not directly relevant to his re- 


search activities? And what of his _ 
teaching role? Does he teach in the 
basic science course, in the poterne 
department, or at all? ; 
The issues discussed above are not 
trivial and, with the seeming increase 
in PhD faculty in pediatric depart- 
ments, will have to be faced by more 
and more colleges as time goes on. By 
exposition of the issues, I do not mean ` 
to imply that PhD faculty should not 
be appointed to clinical departments. 
I believe firmly that such development. 
is essential to collaborative research 
efforts and can result in productive. 
and creative activity of academicians 
in the medical college setting. My plea 
is to have realistic expectations and 
that careful planning precede such — 
appointments. Ad hoc solutions can 
result in later confrontation, confron- 
tations that could have been avoided 
had planning occurred. One very sat- 
isfactory solution, used in my current 
institution, is to develop joint plan- 
ning, joint recruiting, and joint: fund- 
ing for as many PhD appointments in 
clinical departments as are possible. 
The collaborative nature of these steps 
results in the prospect for collabora- 
tive research, teaching, and, in some 
instances, service activities between 
the department of the primary ap- 
pointment and that of the basic science 
discipline. Expansion of basic science 
research is allowed, and facilitation of 
clinical departmental research is: fos- 
tered. Funding difficulties are. eased 
by the contribution of the clinical de- 
partment to the PhD faculty members. 
salary and difficult space allocation is: 
often resolved by use of laboratory 
research space allocated or developed 
by the clinical department but unavail- 
able to the basic science department. 
Such collegial solutions provide the | 


best answer to what might otherwise _ 


be a knotty, unsolvable, and conten- z 
tious situation. i 
Vincent A. FULGINITI, MD 
Editor, AJDC 
PO Box 43700 
Tucson, AZ 85733 
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_ Morbidity and Mortality Report 
-Centers for Disease Control, Atlanta 


Case of Paralytic Illness Associated With 
Enterovirus 71 Infection 


Feb 26, 1988 (Vol. 37, No. 7)—ON 
-OCTOBER 1, 1987, an 18-month-old 
child was admitted to a medical center 
in central Mississippi 2 days after the 
onset of severe weakness in his left 
_ leg. On September 22, 1987, the child 
had received measles/mumps/rubella 
(MMR) vaccine in his right thigh and 
- diphtheria/pertussis/tetanus (DPT) 
“vaccine in his left thigh. Five days 
after his vaccinations, his mother 
< noted a temperature of 39.3 C 
(102. 8 F) and a decrease in his appe- 
_ tite. On September 29, he began drag- 
_ ging his left leg and was unable to use 
-it 1 day later. 
The child received DPT/oral polio 
< vaccine (OPV) at 2, 4, and 6 months of 
age. He was never breast-fed, had not 
: traveled outside Mississippi, and had 
ono known contact with anyone who 
_-had. He began attending a day-care 
< center at. the beginning of September 
1987. Thirteen of the other 97 atten- 
dees had OPV between August 1 and 
‘September 22, 1987. 
“The child was awake and alert and 
~ had right-sided otitis and possible ton- 
gillitis when he was admitted to the 
medical center. The neurological ex- 
-amination was normal, except that the 
muscles in the left hip and thigh were 
_ not functioning, and the muscles below 
: the left knee were weakened. The left 
< knee-jerk reflex was absent; the left 
: ankle-jerk reflex was present but 
slightly weaker than the right. The 
- plantar reflex was downgoing and 
_ equal bilaterally. 
| Lumbosacral X-ray films, magnetic 
- resonance imaging of the lumbosacral 
‘spine, quantitative immunoglobulins, 
_ and skin tests for cellular immunity 
< were normal. A lumbar puncture re- 
< vealed normal glucose and protein and 
nine white blood cells (98% lympho- 
cytes) in the cerebrospinal fluid. 
» Nerve conduction studies and electro- 
“myograms of the lower left leg were 
normal except for absent or decreased 
activation of tested muscles. 
A follow-up examination 4 months 
-later showed a partial return. of func- 
tion in the lower left leg. The child was 
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able to walk with a slight limp. Re- 
flexes were present, but they were 
slightly weaker in the left leg than in 
the right. There was some atrophy in 
the left calf. These and other clinical 
findings were indicative of a lower 
motor neuron process, such as para- 
lytic poliomyelitis, in the lower left 
leg. 

Stool specimens obtained on Octo- 
ber 5, 6, and 8 all grew enterovirus 71 
(EV71). Cerebrospinal fluid was not 
cultured for virus. Sera obtained on 
October 3, 4, 6, and 29 (7, 8, 10, and 
33 days after onset of illness) all 
showed low but constant titers to the 
three serotypes of poliovirus (range 
1:40 to 1:120), as would be expected 
for a child who had received three 
OPV vaccinations. The titers to EV71 
were 1:720, 1:1,280, and 1:720 for the 
first, third, and fourth serum speci- 
mens, respectively. 


Reported by: RR Hanson, MD, Univ Medical 
Center; H Myers, MD, Voice of Calvary Family 
Health Center, Jackson; FE Thompson, MD, 
State Epidemiologist, Mississippi State Dept of 
Health, Div of Field Sves, Epidemiology Program 
Office; Div of Viral Diseases, Center for Infec- 
tious Diseases, CDC. 


CDC Editorial Note: While flaccid 
paralysis is most often associated with 
poliovirus infection, several nonpolio 
enteroviruses, including EV71, have 
also been associated with paralytic 
disease. The etiology of this case is 
likely to be EV71 infection for three 
reasons. First, the serologic results 
were consistent with those expected 
for an 18-month-old child who had 
received three doses of OPV and had 
developed an antibody response to all 
three serotypes. Second, EV71 was 
the only virus isolated from the spec- 
imens under conditions in which polio- 
virus, if present, would have been 
isolated. Third, the antibody titers to 
EV71 were very high, as would be 
expected with a recent infection. 
EV71 is unique among the nonpolio 
enteroviruses in its ability to occasion- 
ally cause outbreaks of severe central 
nervous system (CNS) disease includ- 





ing encephalitis and polio-like paral 
sis.! EV71 was first described in 1974 
from cases of CNS disease, including 
fatal encephalitis, occurring in Califor- 
nia from 1969 to 1973.2 To date, the 
virus has principally been associated 
with outbreaks of hand, foot, a 
mouth disease (HFMD), upper respi- 
ratory symptoms, meningitis, enceph- 
alitis, and flaccid paralysis very simi- 
lar to that associated with poliovirus 
infection.** The clinical symptoms as- 
sociated with any particular outbreal 
have varied widely. In California prior 
to 1973, in Australia in 1972,° and in 
Sweden in 1973,“ meningitis was the 
predominant severe illness associat 
with outbreaks of EV71. In Japan in 
1973 and 1978,5° HF MD was the pre- 
dominant syndrome, although CNS 
infections were frequently observed. 
In Bulgaria in 1975,’ 21% of about 700 
patients with laboratory-confirmed 
EV71 infection developed paralysis, 
and 44 patients died. Fatal encephali 
tis occurred among patients in an out- 
break of EV71 infection in Hungary 
1978.5 In the United States, a cluster 
of 12 laboratory-confirmed cases in the 
Rochester, New York, area in 1977 
included two cases of transient. polio- 
like paralysis. While isolates of EVTL 
have been identified sporadically in 
the United States, extensive spread of 
the virus has not been observed. 

The enterovirus surveillance system 
at CDC received 49 reports of EV71 
isolates from 1977 through 1987. Fif- 
teen of these occurred in 1977;.11, in. 
1979; and 8, in 1987. No other year 
had more than four reported isolates, . 
However, in the last 6 months, the 
Enterovirus Laboratory at CDC h 
received and characterized ten addi- 
tional EV71 isolates including. four 
from Alaska, two from Oklahoma, and 
four from Pennsylvania, bringing the 
total for 1987 to 18. Surveillance data 
on EV71 is probably not a sensitive 
measure of its presence because of the 
inability of most diagnostic virology 
laboratories to isolate or characterize 
the virus. 

EV71 infection can be diagnosed by 
isolation or serologic studies. A vari- 
ety of human and primate cell lines, 
including primary rhesus monkey kid- 
ney cells, diploid human lung: fibr 
blast cells, rhabdomyosarcoma ‘cel 
and Vero cells, can be used to isolate | 
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-EV71. Growth of this virus is often 
slow compared to other enteroviruses, 
and multiple blind passages are often 
required to isolate it. Once isolated, 

. the virus can readily be adapted to a 

wide variety of human and primate 

‘cells. Identification of an isolate is 

: complicated by the absence of antisera 

to. EV71 in the common enterovirus 
typing pools and by the limited avail- 

ability of type-specific antisera. 

_ Clinicians are encouraged to report 

_ suspected cases of paralytic illness due 

-to enteroviruses to their local and 

state or territorial health depart- 

“ments. Enterovirus isolates from 
these cases can be sent through the 

“local and state or territorial laborato- 





ries to the Division of Viral Diseases, 
Center for Infectious Diseases, CDC, 


for typing. 
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‘Henoch-Schonlein Purpura—Connecticut 


Mar 4, 1988 (Vol. 37, No. 8)—BE- 
TWEEN AUGUST 13 and December 
16, 1987, a cluster of 20 cases of He- 
< noch-Schonlein Purpura (HSP) involv- 
¿ing children under 10 years of age was 
-identified in Connecticut. In contrast, 
-eight cases had been identified in the 
state during the first 7 months of the 
year. HSP is a vasculitis that involves 
the skin and other organ systems and 
primarily affects children. 

The cluster was initially noted by a 
Hartford pediatric nephrologist who 
was consulted regarding eight chil- 
dren, four of whom became ill over a 
_ 2-week period. 

-> Ten cases were identified in Hart- 
-ford County, where case finding was 
the most intensive. Six of the ten 
:¿ patients lived in the city of Hartford 
and had onset of symptoms between 
‘October 15 and November 25 (attack 
crate for the city of Hartford, 
_ 2.9/10,000 children under 10 years of 
: age). The other four lived in surround- 
“ing towns (0.5/10,000 children). His- 
panic children accounted for five cases 
_in Hartford County and had an attack 
ate more than five times that of either 
_ black or white children (Hispanic chil- 
dren, 4.0/10,000; black children, 
0.8/10,000; white children, 0.5/10,000). 
-The ten cases outside of Hartford 
County involved eight white and two 
Asian children. No confirmed cases 
were found in Bridgeport, a city with 
_a demographic composition similar to 
Hartford's. 
`- AH 20 children had a rash character- 





602 AJDC—Vol 142, June 1988 


istic of HSP. Sixteen children devel- 
oped arthritis, 16 had abdominal pain, 
and at least five had microscopic hem- 
aturia. Ten children were hospitalized. 
None died or developed serious com- 
plications. 

CDC Editorial Note: HSP is identi- 
fied by a characteristic rash most 
prominent on the buttocks and legs 
and is often associated with arthritis 
of the knee or ankle, abdominal cramp- 
ing, or hematuria (1). As in this out- 
break, the prognosis for the disease is 
generally good. However, a small per- 
centage of children develop chronic 
glomerulonephritis.'? The number of 
children in the United States with 
renal failure resulting from HSP is 
unknown; however, it has been esti- 
mated that HSP is the cause of renal 
failure for 15% of the children on 
dialysis in Europe.* 

Series of cases in the literature in- 
dicate seasonal changes in the inci- 
dence; the largest number of cases 
usually occur in the winter.*+ An ex- 
tensive search of the literature did not 
reveal any previous reports of clusters 
of HSP or of a predilection for His- 
panic or urban children. The etiology 
of HSP is unknown; however, it is 
believed to be caused by an immuno- 
logic response to a variety of different 
stimuli.’ In individual cases, it has 
been linked to foods,* medicines,’ 
toxins,* insect bites,” and various in- 
fectious agents." Approximately 
two-thirds of the children in three 
large clusters of HSP reported symp- 


Lancet 1974;2:112. 

5. Tagaya I, Takayama R, Hagiwara A. A large- 
scale epidemic of hand, foot and mouth disease 
associated with enterovirus 71 infection in Japan 
in 1978, Jpn J Med Sci Biol 1981;34:191-6. 

6. Ishimaru Y, Nakano S, Yamaoka K, Takami 
S. Outbreaks of hand, foot, and mouth disease by 
enterovirus 71. High incidence of complication 
disorders of central nervous system. Arch Dis 
Child 1980;55:583-8. 

7. Shindarov LM, Chumakov MP, Voroshilova 
MK, et al. Epidemiological, clinical, and patho- 
morphological characteristies of epidemic polio- 
myelitis-like disease caused by enterovirus 71. J 
Hyg Epidemiol Microbiol Immunol 1979;23:284- 


y World Health Organization. Virus diseases 
surveillance. Wkly Epidem Rec 1979;54:57. 

9. Chonmaitree T, Menegus MA, Schervish- 
Swierkosz EM, Schwalenstocker E., Enterovirus 
71 infection: report of an outbreak with two cases 
of paralysis and a review of the literature. Pedi- 
atrics 1981;67:489-93. 


toms of an upper respiratory infection 
during the month before onset.'24 
However, no agent was implicated as 
a cause of the symptoms. 
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_ RESTRAINTS ON PUBLICATIONS 
PHYSICIANS AND JOURNALS 


--It-is seldom that one is given a public platform with an 
invitation to write about anything that is on one’s mind. I 
- shall take advantage of the opportunity here to reflect 
‘upon the modern relationship of the general press to the 
“scientific and, more specifically, the medical literature. 

~The marvelous technological advances of our time in the 
-communications field have altered the old relationship in a 
“number of ways. I wish here to address two of these 
‘alterations: the timing of the release of newly printed 
-medical articles to the general public via the printed or 
_ electronic press and the posture of the medical journal and 
‘its editors in relation to the press. 

= Scientific progress, and I include clinical medicine here, 
moves slowly through the gathering, sifting, and analyzing 
of data, and through the opportunity for debate and 
: conflicting opinions among peers. We expect that truth, or 
-an approximation thereof for our time, will emerge. In 
_ general the process works. Sometimes it takes years and 
occasionally much longer. Also occasionally, the beauty or 
aecuracy of a study is so obvious that it is instantly and 
< correctly adopted. We have always held that it takes a 
"trained mind to distinguish among these differing kinds of 
information. The danger is that untrained persons influ- 
enced by investigators who are self-serving will accept a 
“harmful conclusion at face value. 

The issue at hand is this: At what point should publication 
intended for professional peers be opened to the public? 
_ Clearly, an investigator has freedom to announce anything 
n any way at any time he or she chooses, including to the 
ress. Why should one wish to accelerate the process in 
this way rather than await publication in the professional 
iterature? The motive could be altruistic, eg, to save lives 
yr prevent morbidity. It could also be to improve personal 
isibility and to help advance a career. While the latter 
motive is not necessarily evil, experience teaches that 
more harm comes from premature disclosure than from 
_ slow. career progress; good work ultimately does get 
rewarded, and more solidly after restraint than after a 
‚flashy presentation, At least sometimes quick fame later 
_ becomes an embarrassment. Are there exceptions that call 
_ for the quick announcement of findings? If botulinus toxin 
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educational and career background at the time of his previous 
contribution to this section (AJDC 1986;140:201). Since that time he has been elected to 
the presidency of the American Board of Pediatrics, remains as chairman of the Committee 
on Nutrition of the Academy of Pediatrics, and holds the chair of the Department of 
Pediatrics, State University of New York Health Science Center at Brooklyn. 

Larry’s interests are broad, both in the medical world and elsewhere. He has been 
involved in setting policy for the nation in a variety of pediatric areas, including nutrition, 
certification and recertification, medical student and pediatric education, testing, national 
formulary and pharmacopeia, environmental hazards, graduate medical education, and 
editorial policies for scientific journals. 

He is one of our most “critical” reviewers, in the best sense of that word. He cuts 
through to the core of a given report, noting and critiquing both the best and the worst. 
He is timely and always gives sound advice to the editor. 


We detailed “Larry's” 


has been discovered in the water supply, we should all 
recognize the event as an exception and use more than the 
channels of scientific publication alone. 

If the investigator chooses to go the route of publication 
in a peer-reviewed journal, however, should there be 
restrictions on release of the information prior to publica- 
tion? Such journals (AJDC is one) confer a higher level of 
authenticity than a public relations release or a leaked 
story to a reporter. The PNEJM (the P is for prestigious, 
a word not included on the masthead but almost always 
accompanying citation of this publication in, for example, 
the New York Times) has a policy, widely publicized, that 
states that upon submitting an article for publication the 
author agrees that it has never been presented elsewhere 
(other than a scientific meeting) and data will not be 
released to the press until the day of publication. The 
journal itself embargoes publication of its (by now printed) 
material until the night before the official day of publica- 
tion. The press generally honors the embargo, but recently 
(January 1988) there was a premature release that. presum-~ 
ably came through a “leak” from an industrial source that 
had a financial stake in the article. That action resulted in 
editorial criticism of the policy rather than the leak. 

Another action of many journals is te issue to journalists 
printed press releases of the journal’s contents with ab- 
stracted articles frequently written by public relations 
staff, ostensibly to educate the journalists. Such releases 
sometimes appear weeks before the official publication 
date, followed by telephone calls to “experts” for comment. 

I believe that the first of these policies is a good one in 
that it allows wide peer review to occur simultaneously 
with release of the article to the public. It is not censorship,» 
since the author could have submitted his or her material 
elsewhere. I disagree with the second practice of initiating 
press releases. What is proposed as education for journal- 
ists is, I believe, self-serving for the journal that does it so 
that it can acquire that “P” or at least attract more 
attention, more subscribers, and more advertisers. If the 
investigator should exhibit restraint and encourage peer. 
exchange before final acceptance by the medical commu- 
nity, then so should the journals. A little calm helps foster 
reason and helps smooth the process; what is good for the 
author's scientific reputation is also good for the publica- 
tions reputation. Good reputations for both. enhance the 
credibility of our professional community. 


The Editorial Board Speaks—Finberg 
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Determinants of Pediatric Injuries 


Sarah McCue Horwitz, PhD; Hal Morgenstern, PhD; Loretta DiPietro, MPH; Carol L. Morrison, MD 


@ Injuries are an important health is- 
sue for children. Previous research, 
however, has presented confusing and 
conflicting results on the determinants 
of childhood injuries, particularly psy- 
chosoclal predictors, largely due to 
methodologic problems. The purpose of 
this analysis, based on a prospective 
follow-up study of 532 children, was to 
identity factors related to injuries en- 
countered in a prepaid group practice 
during a 12-month period. Using logistic 
regression, we found four factors inde- 
pendently associated with the risk of at 
least one treated injury: high activity 
level, high rate of pediatric utilization for 
non-Injury-related visits during the fol- 
low-up period, occurrence of a treated 
injury during the year preceding the 
follow-up. period, and negative attitude 
toward medical care providers by the 
child's mother. In addition, four factors 
were found to be independent predictors 
of injuries judged severe enough to al- 
ways warrant medical care: occurrence 
‘of a treated injury in the preceding year, 
high rate of pediatric utilization for non- 
injury-related visits during the follow-up 
period, working more than 15 hours a 
week outside the home by the child's 
mother, and more life events reported by 
‘the mother for the year preceding the 
follow-up period: Since family stressors 
are related specifically to the risk of 
more severe injuries, which are unlikely 
to escape medical attention, we con- 
‘clude that these factors probably are 
-related to the occurrence of common 
Injuries of early childhood and not exclu- 
‘sively to utilization behavior. We there- 
‘fore suggest that children from families 
with these characteristics be targeted 
for injury prevention strategies. 

(AJDC 1988;142:605-611) 
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[vries are an important health is- 

sue for children. Forty to fifty thou- 
sand children are permanently dis- 
abled, and more than 1 million children 
receive medical treatment for injuries 
each year. !? 

The terms accident and injury are 
often used interchangeably. An “acci- 
dent” implies a random, unpredictable 
event resulting from obscure and un- 
controlled causal sequences. However, 
epidemiologic studies of injurizs have 
shown that they are nonrandom and 
have identified factors that may in- 
crease an individual’s risk of injury. 
These factors include a greater expo- 
sure to hazardous environments, a 
decreased ability to avoid hazards, and 
a decreased resistance to injury.’ 

Research on injuries has generally 
been concentrated in three areas: (1) 
examination of the environment in 
which an injury occurred, (2) delinea- 
tion of the agent involved in the injury, 
and (8) elucidation of the victim’s be- 
havioral characteristics and social sit- 
uations. High injury rates ir, young 
children reflect. a developmental sus- 
ceptibility to injury. However, for cer- 
tain subgroups of children whe appear 
to be at particularly high risk for 
injuries (ie, the “injury repeater” and 
the “poison ingestors”), researchers 
have attempted to identify cetermi- 
nants other than developmental im- 
maturity to explain the increased risk. 
This research has primarily examined 
child and family sociodemographic, 
behavioral, and psychosocial charac- 
teristics as predictors of injuries. The 
underlying assumption is thaz any of 
these factors can alter a child’s expo- 
sure to hazards or decrease a child’s 
ability to avoid hazards. 

A number of studies have docu- 
mented associations betweer. family 
life events, such as serious family ill- 
ness, frequent family moves, unem- 
ployment or frequent job changes of 
the father, and the loss of a parent due 






























to divorce or separation,*'* and child. 
hood injuries. In addition to acute 
family life events, the relationship | 
chronic stressors and injuries has bee 
examined. These stressors include 
maternal psychological disorder. (eg, 
anxiety and depression), materna 
physical illness, chronic unemploy- 
ment, crowded housing, and. low socio- 
economic status (SES). The results 
from studies of chronic stressors have 
been less consistent than those. 
acute stressors. For example, parental 
occupational status was a significant 
predictor in some studies,* b 
SES and crowded housing were not 
related to childhood injuries in an- 
other.® On the other hand, instances 
of maternal depression, illness, or psy- 
chosis consistently predicted higher 
rates of childhood injury. sseui =: 

The effect of family size and com- 
position also has provided inconsistent 
results. Wadsworth et al’ found that 
children in stepfamilies and one-par- 
ent families had higher injury rates 
and hospital admissions during a five- 
year period than children with two 
parents. However, Taylor et a! found 
that family type was not associated 
with childhood injuries but that young 
maternal age was. Studies of family 
size have usually found that large fam. 
ily size is associated with injuries in 
children. §612,15.16 

Several studies have evaluated the 
child directly to ascertain specific be 
havioral characteristics associated 
with injury. While there is often agree- 
ment as to how these children behav: 
there is disagreement as to why th 
behave as they do. Children who de 
onstrate higher rates of injury a 
typically described as impulsive, iy 
peractive, anxious, aggressive, rough, 
and less attentive.267.9.121518 $, 

Mathany et al® attempted to isola’ 
behavioral characteristics from eny 
ronmental determinants of injury 1 
ing twins. His results. indicated thal 
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the.twins who had more injuries at 
home were judged to be more active, 
more temperamental, and less atten- 
tive then their cotwins, 
< Risk-taking behavior is a character- 
istic often associated with higher in- 
jury rates in children.*"* However, the 
concept is quite vague and hard to 
quantify, since no valid index exists 
independent of injury behavior. Most 
assessments of risk-taking behavior 
rely on maternal subjective observa- 
tion, often after injuries occur. 

- Langley et al” studied the relation- 
ship of 90 variables to childhood in- 
juries and found no consistent differ- 
ences between children with no inju- 
ries, one injury, and two injuries a 
year during a five-year period. A pos- 
sible explanation for these findings 
may be that this study differed meth- 
odologically from others. Langley 
et al utilized a longitudinal design to 
study children during their first five 
‘years of life. They also employed psy- 
ehometric and standardized tests as 
well as mothers’ reports. 

In addition to child behavioral char- 
acteristics, several studies have dem- 
onstrated that history of injury is a 
risk factor for subsequent inju- 
ries.**2: However, like the studies of 
behavioral characteristics, many do 
not control for other factors that affect 
injury rates. 

: Much of what is known from studies 
about childhood injuries is distorted 
by a number of methodologic factors. 

First, several studies lack both relia- 
ble and valid measures for assessing 
the constructs of interest, especially 
maternal depression, acute stressors, 
and risk-taking behavior. While many 
studies claim to use life events in- 
dexes, acute stressors are often mixed 
with long-term or chronic stressors. 
This fusion of acute and chronic stres- 
‘sors, plus the lack of reliability and 
validity of these measures, lead to a 
lack of comparability between studies. 
- A second methodologic problem is 
that many studies ignore important 
predictors (eg, parental utilization be- 
havior) and do not assess the possible 
‘interactions between predictors. For 
example, little attention has been paid 
‘to the possible modifying effects of 
sociodemographic ‘characteristics on 
family stressors. It may be that con- 
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flicting results can be explained by 


the nonuniform effect certain life 
events have on childhood injury over 
different categories of other factors, 
such as SES. 

A third problem is small sample 
sizes, causing lack of precision in the 
estimates. A fourth problem involves 
the types of injuries studied. Many 
studies involve only relatively severe 
injuries and, thus, the results may not 
be applicable to the majority of child- 
hood injuries. 

A fifth methodologic problem, par- 
ticularly in studies assessing child be- 
havior or personality characteristics, 
is that the assessment of the behavior 
is often done after the injury occurs. 
It is therefore difficult to differentiate 
between cause and effect, ie, the oc- 
currence of injuries may have influ- 
enced the study factor (behavior).? 

Another consequence of retrospec- 
tive designs is that observations gen- 
erally depend on maternal recall, ie, 
the mother is asked to remember cir- 
cumstances or events preceding or 
involving the injury episode. If, in 
fact, an injury can affect the behavior 
of a child, then it can certainly affect 
the mother’s perception of the injury 
episode or assessment of her child’s 
actions, thereby introducing strong 
bias into the estimation of effect. 

Previous research on childhood in- 
juries has presented confusing and 
often conflicting results on predictors, 
particularly on psychosocial determi- 
nants of injuries. We believe that these 
conflicting results may be due partly 
to the methodologic problems in pre- 
vious work. Based on a prospective 
longitudinal design, we sought to iden- 
tify factors related to the occurrence 
of any childhood injury encountered in 
a prepaid group practice during a 12- 
month period and factors related to 
injuries judged severe enough to al- 
ways warrant medical care. 


PATIENTS AND METHODS 


The data in this report come from. the 
Yale Pediatric Study, a follow-up. investi- 
gation of more than 500 children who þe- 
longed to a prepaid group practice affiliated 
with Yale University, New Haven, Conn. 
This practice is open to faculty, students, 
and staff of Yale University. It offers.com- 
prehensive pediatric care without copay- 
ment and is affiliated with a major univer- 





sity teaching hospital.” 

The source population consisted of all 
families belonging to the prepaid group 
practice on Sept 1, 1981, and having at 
least one child under the age of 5 years on 
Dec 31, 1981. In 244 families in which more 
than one child was under 5 years of age, 
one child was randomly selected as the 
study subject. Of the 598 families who met 
these criteria, 65 (10.8%) refused to partic- 
ipate. Of the 533 interviewed mothers, one 
withdrew immediately after the initial in- 
terview, and 19 were identified during the 
baseline interview as not using the prepaid 
group practice as the regular source of care 
for their children. These 20 children, were 
excluded from the analyses reported 
herein, leaving a sample size of 513 chil- 
dren. 

A baseline 45-minute structured inter- 
view with mothers was conducted by one 
of three specially trained research assis- 
tants who were blind to. the study hypoth- 
eses. Following the interview, the children’s 
medical records were abstracted to obtain 
information on birth history, developmen- 
tal problems, major acute illnesses, chronic 
conditions, and utilization of the group 
practice for the year preceding entry into 
the study. Information from the medical 
records was used to develop a baseline 
health status measure for study children. 
During the 12-month follow-up period, in- 
formation was collected on all visits to the 
prepaid group practice for participating 
children. For visits to the department of 
pediatrics, utilization data were collected 
through short questionnaires administered 
to parents and through encounter forms 
completed by clinicians during each ap- 
pointment. For care in departments other 
than pediatrics and for after-hours care, 
utilization data were obtained from depart- 
ment visit logs and children’s medical re- 
cords. 


Mothers’ 
Baseline Interviews 


For the purpose of these analyses, four 
categories of factors were considered: so- 
ciodemographic variables, health attitudes 
and beliefs, psychological distress and:so- 
cial strain variables, and social network 
variables. 

Sociodemographic Characteristics.— 
Included in these analyses are race, moth- 
er's age, education of the mother and. her 
partner, current marital status, number of- 
persons in the household, number of chil- 
dren in the family, current employment 
status of the mother and her partner, in- 
come, Duncans index of SES, child care 
arrangements, and satisfaction with child 
care arrangements. 

Health Attitudes and Beliefs.—-Percep- 
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Maternal age, y 


Maternal education, y 
Partner's education, y 
_. Socioeconomic scoret 
Childs age, mo 
No. of household members 
No. of children in family 
Child's birth order 
‘No. of hours mother is employed weekly 





*Data were obtained from all 513 study families for all variables except maternal education (512 
(99%)}), partner's education (500 [97.5%]; 13 families had no adult male members), and socioeconomic 


Score (445 [87%]). 


:: ¢Socioeconomic status could not be caiculated for student families in which one partner was a 


student and the other partner was not working. 


tion of a mother’s health status and a 
mother's perception of her childs health 
“status were measured using questions de- 
“veloped for the Rand Health Insurance 
» Study. 

The remaining health attitude and belief 
factors were taken from investigations by 
Mechanic” and Tessler and Mechanic.” 
These included propensity to seek care, 
experience with common childhood ill- 
nesses, attitudes toward medical providers, 
satisfaction with pediatric care, and health 

. locus of control. 

_ Psychological Distress and Social 
Stressor Factors.—Our measure of psy- 
chological distress was the Center for Ep- 
idemiologic Studies Depression Scale. 
The measure of acute (number of events in 
the past 12 months) life stressors was 
adapted from the Recent Life Changes 
` Questionnaire,” and chronic life strains 

were measured by items developed and 

reported by Pearlin and Schooler and 

Ilfeid. 
Social Network Measures.—Following 
the general framework outlined by 
Mitchell” and other sociologists interested 

in network analysis,“ measures were de- 
- veloped for structural characteristics of the 

mother’s social network, including size, 

density, intimacy, durability, multidimen- 

sionality, reciprocity, geographic proximity, 
frequency, and homogeneity. 

The second network dimension we inves- 
tigated was the subjective appraisal of 
network support (ie, social support). Each 
mother was asked how supported she felt 
in the last few months when she needed 
help with household tasks, emotional sup- 
port, and financial aid, and who, if anyone, 
provided this support. 

The third network dimension evaluated 

«Was the mother’s tendency to call on net- 
work members for assistance.* These 


~ AJDC—Vol 142, June 1988 


items differed from the support questions 
in that they asked which individuals the 
study mother would approach rather than 
who, in the last few months, did provide 
assistance or support.” 


Child Information 


Charts were abstracted for sociodemo- 
graphic information, allergic conditions, 
chronic medical problems, major acute ill- 
nesses, speech and language problems, ne- 
onatal complications, early growth abnor- 
malities, and utilization of the group 
practice during the 12-month period pre- 
ceding enrollment in the study. 

We did not want to rely solely on the 
mothers’ assessments of their children’s 
health status, so we developed a measure 
of health status from information contained 
in the medical record (ie, information avail- 
able before the follow-up period). All con- 
ditions or diseases found in the children’s 
charts were ranked 1, minor; 2, moderate; 
or 3, major. If a child had more than one 
disease or condition, only the score of the 
most severe condition was used. H a child 
had no diseases or conditions, a score of 0 
was given. 

Since our identification of childhood in- 
juries was based on the use of medical 
services, it is important to control for 
utilization patterns when testing effects on 
this outcome measure. We controlled for 
utilization in two ways. First, when analyz- 
ing all injury-related episodes, we adjusted 
for the child’s annual utilization rate for 
non-injury-related visits during tne study 
period. Second, we used two outcome 
measures, one of which is not likely to be 
altered by differences in utilization behav- 
ior. 

Outcome Variables 

Total injury episodes were derived by 

summing the number of first visits for 


415 (81) 


57 (11) 
$9000-$17 999 127 (25) 
$18000-$26 999 ia (28) 
$27 000-$35 999 84 (16) 
7 $36000 - 95 (18) 


267 (52) 
479) | 
186. (36) 


259 (50) 
254 (50 


294 (57) 
102 (20) 
117 (22) 


No conditions 
Minor condition 
Moderate/major condition 





*Nine missing values. 
tThirteen families had no adult male mambee 


Contusions/ 


abrasions 
Lacerations 
Burns 


Impacted 
objects 
Fractures 


Poison 
ingestions 


Miscellaneous 
Total 





separate injuries during the 12-month fol- 
low-up period. Since few children (4.8%) 
had more than one injury episode and sinice 
most children were followed up for ten to — 
12 months, injury episodes were catego- z 
rized as present or absent. 
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Childs sex .157t 
Child's baseline 
“health score Slot 
Child's activity 
oo level, high 009+ 
|. Child's history. of past 
_ injuries, present 001F 
Child's current utilization 
|) > pattern, high .005t 
- Mother's age .947* 
_| Mothers education .429* 
- Partner's education .909* 
Current marital status .120t 
` Maternal race, white .075t 
| Socioeconomic score 
{$ (family) 184* 
[> Ethnicity. .736t 
“Income (family) 853+ 
Household size .982* 
No. of children 
J iin family .977* 
Use of child care .298t 
Type of child. care 
(multiple-provider vs 
z1 Single-provider centers) 379+ 
Satisfaction with 
child. care .587* 


x No. of hours 


















| o> her health 
`: Mother's perception of 


child's heaith .598* 
Health. locus of control .343* 
.. Attitudes toward 
medical providers, negative .031* 
Satisfaction with 
pediatric. care, more satisfied .073* 


Familiarity with 
il 


Center for Epidemiologic Studies 
Depression Scale 






.264* 
624* 
.816* 


Marital strain 
Homemaking strain 
Occupational strain 
Role conflict strain 





Density 969" 
587 








Multidimensionality 

Dispersion : .489* 
Feelings of support -662* 
Tendency to call on... 

network members _ AT1* 


_*Unpaired t test for continuous predictors. 
ctx? test for categorical predictors. 
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Since the use of medical care for pediatric 
injuries (our outcome variable) is probably 
influenced by the tendency of parents to 
seek care and by the injury occurrence 
itself, we created another outcome measure 
that we felt was less influenced by such 
utilization behavior. Looking at the medical 
injuries encountered in the prepaid prac- 
tice, three of the authors (S.M.H., L.D., 
C.L.M.) independently rated the severity 
of the injury on a binary scale. An injury 
was judged to be severe if it always war- 
ranted medical attention. For example, a 
simple head contusion, without loss of con- 
sciousness, dizziness, or nausea, was scored 
as nonsevere. However, a contusion with 
any one of these symptoms was rated as 
severe, indicating the need for medical 
care. Additionally, injuries were scored 
using the Abbreviated Injury Scale crite- 
ria,“ There was perfect agreement among 
the three authors’ assessments and the 
Abbreviated Injury Scale scoring. Due to 
the minor nature of most injury episodes, 
those demanding medical attention were 
clear-cut. Again, a dichotomous outcome 
measure was created. Of the 89 children 
who sustained an injury, 30 (837%) received 
an injury judged severe enough to always 
warrant medical attention. 


Analytic Methods 


The crude (bivariable) analyses and lo- 
gistic modeling were done using the Statis- 
tical Analysis System (SAS) computer pro- 
gram package. Crude analyses used x? 
tests for categorical predictors and un- 
paired t tests for continuous predictors. For 
logistic modeling, predictor variables were 
entered into the model by type of varia- 
ble—first, sociodemographic variables, 
then health attitudes and beliefs, followed 
by psychological distress/social stressor 
variables, and, finally, social network va- 
riables. Model building was initiated using 
the variables correlated with an injury 
episode and severe injury in the crude 
analyses, but all independent variables 
were considered during the process. Once 
the “best” main effects model had been 
built, the following interactions were 
tested: those between all main effects in 
the model, those between variables related 
to injury episodes in the crude bivariable 
analyses but not retained in the model and 
main effects in the model, and those inter- 
actions suggested by previous research (eg, 
between sociodemographic factors, such as 
SES and income, and life events). 


RESULTS 


The study population is described in 
Tables Land 2. At the initial interview, 
women, on average, were 31 years old, 





primarily white (81%), usually mar- 

ried (96%), and often employed (52%). 

Working mothers. averaged 16 hours a 
week on the job, with 24.5% spending 

36 or more hours a week on the job. 

The study mothers and their spouses 

were well educated. Study mothers 

had an average of 16 years of education 

(ie, a college degree), and their 

spouses or partners had completed an 

average of 17.5 years of education. The 

study children ranged in age from 2 to. 
56 months, with a mean age of 26 

months at the time of the study en- 

rollment. These children lived in nu- 

clear families (3.8 people in the house- 

hold), were most often first born 

(59.5%), and were healthy. Four (<1%) 

of the children had been diagnosed as 

overactive or aggressive by their med- 

ical care provider. Four hundred 

twenty-four children (82.6%) had no 

injury episodes in the follow-up pe- 

riod, 67 (13.1%) had one injury. epi- 

sode, and 22 (4.3%) had two or more. 
injury-related episodes. The types of. 
injuries sustained by children and the 

number judged severe enough to al- 

ways warrant medical attention are 

shown in Table 3. 

Table 4 shows the crude (bivariable) 
relationships between the predictor 
variables of interest and any injury 
episode. Strong positive relationships 
are seen between an injury episode 
and three child-related variables: ac- 
tivity level, use of medical care foran 
injury within the preceding year, and 
the utilization rate for non-injury-re- 
lated visits during the follow-up. pe- 
riod, Children who were noted to be 
active, who had a medical record entry 
for at least one previous injury, and 
who were high utilizers in the follow- 
up period had a higher risk of treated 
injuries. 

Three maternal variables showed a 
crude relationship to an injury epi- 
sode. Maternal race (specifically being 
white) and maternal health attitude 
and belief measures—general attitude _ 
toward medical providers and satisfac- 
tion with their children’s pediatric 
care—were related to having an injury 
episode. Women who had negative at- 
titudes toward the medical establish- 
ment as a whole but were satisfied 
with the pediatric care provided by 
the prepaid practice were more likely 
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have children with an injury epi- 
iode. 

The final multivariable model re- 
ults are shown in Table 5. Of the six 
ignificantly associated variables from 
he crude analyses, four remained sig- 
iificant independent predictors of in- 
ury episodes (P<.05). Children who 
iad a high activity level, a history of 
ise of medical services for injuries, 
ind a-high rate of medical care utili- 
‘ation in the follow-up period, as well 
is those whose mothers had negative 
ittitudes toward the medical estab- 
ishment, had a higher risk of treated 
njuries. The two variables associated 
wth injury episodes in the crude anal- 
ysis—race and satisfaction with their 
thild’s pediatric care—did not remain 
nthe model, most likely due to their 
association with utilization. None of 
the other sociodemographic, health 
attitude or belief, distress/strain, or 
social network factors were significant 
predictors of injury episodes as main 
affects or interactions once the effects 
of these four factors were accounted 
for. 

The crude associations between the 
predictor variables and occurrence of 
an- injury episode judged severe 
enough to warrant medical attention 
are shown in Table 6. The same child 
variables were associated with any 
injury episode requiring medical at- 
tention: high activity level, previous 
use of medical services for an injury, 
and high use of services in the follow- 
up period. However, the maternal var- 
iables associated with an injury epi- 
sode judged severe enough to require 
medical attention are quite different. 
Ifa mother worked more than 15 hours 
a week, had a negative perception of 
her own health, was very familiar with 
common childhood illnesses, and re- 
ported many stressful life events, her 
child was more likely to have had an 
injury episode requiring medical at- 
tention. in the follow-up period. 
~The. logistic regression results for 
episodes requiring medical attention 
are shown in Table 7. Hyperactivity 
was excluded from the final model due 
to problems associated with its low 
frequency (1%). When added to the 
model shown in Table 7, however, the 
estimates for the other predictors do 
not change. In this population, the 
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intercept 2,493 


High concurrent utilization 9.799 
High activity levelt 2.561 
Negative attitudes toward providers 0.511 


History of previous injury 0.922 








a bad candidate for the model. 


model developed for injuries requiring 
medical attention presents a different 
picture than the model developed for 
total injury episodes. Children with a 
past episode of medically attended 
injury, those who had a high utilization 
rate in the follow-up period for non- 
injury-related visits, those whose 
mothers worked more than 15 hours a 
week, and those whose mothers re- 
ported a large number of stressful life 
events were more likely to have an 
injury episode requiring medical at- 
tention in the follow-up pericd than 
were children without these personal 
and family characteristics. Again, 
once the effects of these four variables 
were accounted for, there were no 
other significant main or interaction 
effects. 

We were particularly interested in 
the relationships of life events and 
number of hours of maternal employ- 
ment to the risk of an injury requiring 
medical attention. Consequently, we 
sought explanations for these rela- 
tionships. Based on the work of Beau- 
trais et al,t Brown and Davidsen,” and 
Sibert and Newcombe,’ we hypothe- 
sized that both relationships with in- 
jury episodes requiring medical atten- 
tion were due to strain experienced by 
the mother. We looked at a number of 
strain variables—marital, financial, 
occupational, and role—and our de- 
pression score to determine whether 
any of them could account for the 
relationships. None of these factors 
could explain either the relationship 
between number of hours worked or 
life events and these more severe in- 
juries. We then assessed the relation- 
ship of child care to injuries requiring 
medical attention. Neither type of 
child care (ie, large multiple-provider 
centers vs single-provider situations) 


0.255 002 


1.184 03t 12.95 1.27-131.85 
0.247 .039 1.67 1.03-2.71 





















































*All binary coded 0,1; odds ratio = Exponent{p]. 
+This variable has limited dispersion (only four children were diagnosed as hyperactive) and may b 












2.22 1.35-3.66 


1:50-4.27 


nor satisfaction with child care ar- 
rangements explained these relation- 
ships. Because we had no informatio 
about the circumstances surrounding 
these injuries, further exploration of 
explanations was not possible. 
COMMENT k 

We looked first at determinants o 
any injury episode from the crude. 
analyses and found six related factors. . 
Child activity level, history of past 
injury, and race are often cited as 
injury predictors. Three factors that- 
are usually related to utilization of 
services—two maternal health. atti- 
tudes and current utilization pat- 
tern—were also related to total injury - 
episodes. No psychosocial factors were 
related to total injury episodes in the 
bivariable analyses. i 

The multivariable results showed 
that high current. utilization, high ac- 
tivity level, history of previous injury, 
and a negative attitude toward medical 
care providers were significantly re- 
lated to injury episodes. Race, which 
was strongly related to medical care 
utilization, was not a predictor when 
utilization was controlled for. After 
the inclusion of utilization in the 
model, the estimated effect for race 
decreased. These results clearly point. 
out the necessity of adjusting for fam- 
ily utilization patterns when using in 
jury data collected from utilization 
records. 

The predictors associated with i 
juries judged severe enough to war- 
rant medical care present a different: 
picture. Injury during the previous 12 
months (18% with factor present vs 
4% with factor absent) and high con- 
current utilization (8% injured among 
high utilizers vs 3% among low util 
zers) probably had an effect on the 
presence of injuries requiring medical 
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Child's birth order 





























Child's sex 485+ 
Child's baseline 
health score 174t 
Child's activity 
lavel, high 001t 
Child's history of past 
injuries, present OOSt 
Child's current utilization 
pattern, high .001ł 
Mothers age .941* 
Mothers education .081* 
Partners education .682* 
Current marital status 244t 
: Maternal race 
(white, other) 191t 
<: Socioeconomic score 
(family) .853* 
: -Ethnicity 678t 
income (family) 566t 
Household size 437* 
No. of children 
in family. .603* 
Use of child care 371t 
Type of child care 
(multiple-provider vs 
single-provider centers) 891 
~ Satisfaction with 
child care 844* 
No. of hours 






mother works, >15 - 










‘Mother's perception of = 












her health, lower perceived 

health .046* 
Mother's perception of 

child's health .741* 
Health locus of control .784* 
Attitudes toward 

medical providers .195* 
Satisfaction with 

pediatric care .539* 
Familiarity with 

common childhood illnesses, 











more familiarity 


nter for Epidemiologic Studies 
Depression Scale 







Life events, 
more. life events ,043* 
~ Financial strain .826* 
-F Marital strain .776* 
“4 Homemaking strain .366* 
~< Occupational strain 






Role conflict strain 












Size 









= Density .291* 
“|: Multidimensionality .634* 
|. Dispersion .923* 

Feelings of support -150* 

“Tendency to call on 

<: network members 






< *Unpaired t test for continuous predictors. 
tx? test for categorical predictors. 
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intercept ~ 4,887 


Past Injury 1.101 
Mother Works >15 Hours Weekly 0.766 
Life events scoret 0.070 


High concurrent utilization 0.996 





*All binary except life events score. 


0.400 056 2.15 0.98-4,60 
0.037 .057 2.01 0.98-4.16 








1.37-6.57 












1.12-6.54 





tOdds ratio corresponds to a difference of ten life events per year. 


attention due to continuing environ- 
mental or behavioral influences. More 
intriguing were the effects of maternal 
employment hours and life events. If 
women worked more than 15 hours a 
week, their children were twice as 
likely to experience an injury requir- 
ing medical attention than if they 
worked less than 15 hours a week (8% 
vs 4%). We attempted to explain this 
finding with two sets of hypotheses. 
First, we hypothesized that working 
women with young children experi- 
ence more role strain than nonworking 
women with young children. We 
looked at home-occupational strain, 
employment strain, marital strain, fi- 
nancial strain, parenting strain, and 
consistent day-care arrangements, 
and none of these variables explained 
the relationship. 

The second hypothesis we tested 
concerned the role day care played in 
severe injury. We hypothesized that 
either day-care settings with higher 
staff-to-child ratios or those with 
which parents were dissatisfied might 
explain this relationship. Unfortu- 
nately, neither factor explained the 
association, and the lack of informa- 
tion concerning the environment in 
which the injury occurred prevented 
further analysis. 

A dose-response trend was found 
between number of family life events 
and risk of injury severe enough to 
warrant medical attention. In the 40% 
of families with eight or fewer life 
events a year, 3% of the children had 
an injury severe enough to warrant 
medical attention; in the 40% of fami- 
lies with nine to 13 life events a year, 
7% of the children had a severe injury; 
and in the 20% of families with 14 or 
more life events a year, 10% of children 
experienced an injury requiring med- 


ical attention. We investigated 
whether particular types of events, 
such as deaths, moves, unemployment, 
and negative or uncontrollable events, 
were responsible. In our population, it 
was the total number of events rather 
than any particular type of event. that. 
was important. We next looked at 
whether maternal depression or any 
of the strain variables accounted for 
the relationship and again found no 
support for this explanation. 

As with any research, there are 
limitations to our ability to generalize 
to other populations. Our study popu- 
lation was young, primarily white, and 
middle class; there was relatively little 
variability in educational level, family 
size, or marital status. Consequently, 
the absence of associations between 
many previously cited sociodemo- 
graphic characteristics and injuries 
may be due to the homogeneity of our 
study population on these variables. 

A second limitation of our study was 
the lack of information concerning the 
circumstances in which the injury took 
place. Because of the prepaid prac- 
tice’s policy of having injuries seen in 
their urgent visit area rather than the 
department of pediatrics, it was logis- 
tically impossible to interview families 
about children’s injuries. Conse- 
quently, we had to rely on medical 
records and intake log information,- 
which, while detailed concerning the 
injury itself, contained little informa- 
tion on the circumstances surrounding 
the injury. What information we. did 
have led us to believe that children 
were not usually passive victims. Only 
one child sustained an injury while a 
passenger in a motor vehicle. Most 
descriptions of the injuries included 
some action on the child’s part (eg, fell 
from a tree while playing). Similarly, 
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-while having too little consistent data 
_ to draw conclusions, the descriptions 
we did have of the injury circum- 
_ stances specifically for five of the six 
-severe burns indicated that the inju- 
ries occurred in the child’s home while 
inthe care of parents rather than other 
caretakers. 
A final limitation on generalizability 
was the nature of the injuries we 
` considered severe enough to warrant 
medical attention. When using a stan- 
dard scoring system such as the Ab- 
breviated Injury Scale,* these inju- 
ries all received a score of 2 
(moderate). No injury was ranked as 
- severe, critical, or fatal. This concen- 
“tration on less severe injuries did not 
allow conclusions to be drawn about 
the predictors of life-threatening in- 
juries. 
_ Even with these limitations, our 
results have implications for future 
injury research and pediatric practice. 
‘Our data show that different factors 
predict total injury episodes and in- 
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jury episodes severe enough to war- 
rant medical attention. Specifically, 
health attitudes are important predic- 
tors of any injury episode, while ma- 
ternal employment and life events are 
important predictors of more severe 
episodes. These results suggest that 
while certain health attitudes predict 
the use of medical care for childhood 
injuries, they do not predict the actual 
occurrence of these injuries. Conse- 
quently, not adjusting for utilization- 
related features may lead to incorrect 
conclusions concerning risk factors for 
childhood injuries. A clear example of 
this problem is that, in our data, the 
previously observed association be- 
tween race and injury appears to be 
due to the tendency for white families 
to be higher overall utilizers of 
children’s health services. Further 
studies of injuries must control for 
family utilization patterns. 

Our data have even more important 
implications for pediatric practice. 
Given the small return in behavioral 
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change for considerable efforts in pa- 
tient education, it seems reasonable 

to target injury prevention efforts to. __ 
groups of patients who appear to be 
at particularly high risk for injury. 
Our data suggest that children with a 
history of injuries, those who are high 
utilizers of medical care, those coming: 
from families experiencing multiple: 
stressors, and those with mothers who. 
work more than 15 hours a week are 
more likely to experience an injury. 
requiring medical attention. Whether ` 
this excess risk is due to inadequate 
parental supervision, a child’s inter- 
nalization of family stress expressed. 
by “acting out” behavior, or a harried’. 
parent’s inability to monitor out-of 
home care, it seems reasonable too 
target patients with these character- 
isties for intensive injury prevention 
strategies. 
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Behavioral Research Toward 
Prevention of Childhood Injury 


_ Report of a Workshop Sponsored by The National Institute 
-of Child Health and Human Development, Sept 3-5, 1986 


- Peter C. Scheidt, MD, MPH (Chairman), and Workshop Participants 


_ =e Ata recent workshop sponsored by 
_ the National Institute of Child Health and 
. Human Development, Bethesda, Md, in- 
_ Jury and child behavior researchers rec- 
. ommended continued expansion of both 
__ directed research on control of specific 
_ Injuries and basic research on mecha- 
nisms that underlie many or all injuries. 
_ Prevention of injuries that are not ame- 
_ nable to environmental control will re- 
quire change in. human behavior. Impor- 
__ tant research questions to address this 
_ -goal include the following: How do iden- 
- tified risk factors influence the occur- 
-tence of injuries? How do children learn 

-behaviors that alter the rate of injury? 
“How do child developmental factors 
-< contribute to safety and injury? Innova- 
-tive methods are needed, such as meas- 
“ute of environmental hazards, exposure 
~ to risk, and precursors of serious inju- 
. les, These approaches expanded by a 

broadened base of investigators should 
help reduce childhood mortality and 
-< morbidity due to injuries. 

© (AJDC 1988;142:612-617) 


ublie health workers, child care 

providers, and many parents are 
painfully aware that injuries have 
-emerged as the greatest risk to the 
life and health of children in the de- 
_ veloped world.*” Unintentional inju- 
_ ries account for approximately 50% of 
all deaths of children aged 1 to 19 
ears, with motor vehicle-related 
aths leading the list for each age 
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category (Table). The National Insti- 
tute of Child Health and Human De- 
velopment (NICHD), Bethesda, Md, 
whose mission is to stimulate, sup- 
port, and conduct research to ensure 
the optimal development and welfare 
of children, has refocused its attention 
on this threat to the well-being of 
children.* Institute staff recently held 
a workshop on approaches to behav- 
ioral research in prevention of child- 
hood injury to stimulate interest in 
research on this problem, to identify 
key research issues, and to identify 
research methods needed for devel- 
opment. Workshop participants in- 
cluded a small working group of re- 
searchers and practitioners in the area 
of childhood injury contro] and behav- 
ioral scientists who have conducted 
research in this area. The aim of this 
report is to present some of the issues 
regarding behaviorally oriented re- 
search toward injury prevention in 
children and to serve as encourage- 
ment and guidance to potential inves- 
tigators with regard to possible direc- 
tions for research and specific 
methodological problems common to 
this field. First, conceptual issues are 
defined with regard to several major 
approaches or strategies employed in 
control of childhood injuries. Second, 
some methodological obstacles and 
problems faced by researchers con- 
cerned with childhood injuries are 
described. Finally, the report sum- 
marizes recommendations for re- 
searchable questions and methods to 
be developed. 


GENERAL APPROACHES 


Consideration of a research agenda 
for prevention of childhood injuries 
requires definition of major questions 





to be asked and general approaches to 
be examined. In the following section, 
descriptive epidemiology, health edu- 
cation, behavioral analysis, and:a de- 
velopmental perspective are briefly — 
examined with regard to their relative — 
contributions and potential problems ` 
for control of childhood injury. This 
examination is undertaken with the 
understanding that, ultimately, injury 
prevention must entail at least some 
behavior changes by someone (eg, par- 
ents, children, legislators, judges, ed- 
ucators, manufacturers, physicians).‘ 
Strategies to metivate these behavior 
changes are needed and require un- 
derstanding and knowledge of the 
complex processes involved. 
Descriptive Epidemiology 

The study of childhood injuries has 
predominantly employed the -classic 
epidemiological model, using agent, 
host, and environment* to define fac- 
tors that identify subpopulations at 
increased risk. This field of investiga- 
tion has expanded greatly during. the 
past decade.*"""" Consequently, a pic- 
ture of who is being injured is emerg- 
ing with increasing clarity, defined by 
an expanding list of risk factors, such 
as poverty, family stress, maternal ill- 
ness, substandard child care, recent 
environmental change, and increased; 
activity. Application of this informa- 
tion can point to both opportunities 
and limitations for intervention. As a 
systematic tool to identify potential. 
countermeasures, Haddon has: of- 
fered a model for establishing priori- 
ties for intervention based on an anal- 
ysis of energy transfer as an agent of 
injury. In this well-known model, ten 
basic strategies for establishing coun- 
termeasures to a given injury are 
listed in progressive order. The devel- 
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Age, y, and Cause of Death 
Motor vehicle 

Inhalation of food or object 

Fires, burns 

Drowning 

Falls... 

All unintentional injuries 

Total deaths from all causes 










-Motor vehicle 
; Fires, burns 
Browning 

"Inhalation of food or object 
Falls 
“Accidental” poisoning 
All unintentional injuries 
Total deaths from all causes 



















Motor vehicle 
Drowning 
E ~..Fires, burns 
“Accidental” firearms 
Falls 
“Accidental” poisoning 
All unintentional injuries 
Total deaths from all causes 





















-Motor vi 
Drowning 

“Accidental” firearms 
“Accidental” poisoning 
Fires, burns 

Falis 

All unintentional injuries 
Total deaths from all causes 


opment of such models provides an 
. important framework for the applica- 
-tion of epidemiological information to 
_ design interventions to reduce child- 
hood injuries. However, it is becoming 
-increasingly apparent that as the rates 
> of mortality and disability from child- 
< hood injuries remain stubbornly high, 
- despite expanding knowledge of who, 
‘when, and where children are injured, 
_ work must increasingly focus on un- 
derstanding the causes and mecha- 
. nisms that precipitate injuries, the 
hows and whys. Based on this under- 
< standing, interventions to interrupt 
-this process must then be developed 
and evaluated. 
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No. of Deaths 


*These 1984 statistics were obtained from the National Center of Health Statistics, Public Health 
Service, US Department of Health and Human Services. 
Deaths per 100000 population in age category. 





Mortality Ratet 
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136 3.73 
70 1.92 

28 0.77 
838 22.98 
39 580 1085.57 


77 0.54 
19.8 















553 2.94 
265 1.44 
184 0.93 
169 0.99 
146 0.73 
8466 45.07 
15213 80.93 





Health Education 

Programs of injury control have his- 
torically relied on health education as 
an important strategy for preventing 
childhood injuries.” Use of the edu- 
cational approach has been driven by 
the logic and assumptions that im- 
provements in knowledge and atti- 
tudes induce behavior changes that in 
turn lead to reductions in childhood 
injuries. This strategy, accepted un- 
critically for many years, has more 
recently met with mixed and often 
disappointing results when subjected 
to careful evaluation.“ In general, 
as rigor of study design and use of 
target outcome measures (actual in- 





3 jury yates) have indronsede ther ral 


of reported successes have tended to 
decrease correspondingly.” For ex 
ample, a carefully designed controlled. 
clinical trial of a provider-based health 
education program to reduce house 
hold injuries* failed to demonstrat 
reduction of household hazards. Coun 
seling to reduce poisoning, with. the 
aid of “Mr Yuk”* stickers for poisonous 
substances, failed to produce desired 
results in the high-risk toddler-aged 
children. The now-classic contr 
trial of community advertising 
through cable television on the use of 
seat belts resulted in no difference i 
seat belt use for families exposed to: 
the message campaign. These r 
ports and others have raised doubts 
and dampened enthusiasm regarding 
the health education strategy in con 
trolling childhood injury.'5* 

However, credible studies have alse 
reported some limited positive out- 
comes from application of educatio 
messages. Christophersen and Sull 
van and others*** have demon 
strated increased compliance with 
child restraint use in response to è 
ucational approaches. Miller et al 
showed that promoting the use of 
smoke detectors can be at least par- 
tially successful in inducing parents: to 
obtain and install the devices. In sep- 
arate studies, Fortenberry and 
Brown* and Preusser and Blonberg® 
demonstrated some reductions in pe~. 
destrian injuries for 6- and 7-year-old 
children by employing a variety of © 
educational approaches focused on 
high-risk groups. Recent reports from 
New Zealand? and Vermont* attest 
that positive outcomes from educa- 
tional endeavors are more likely whe 
multifaceted, community-wide pri 
grams are employed. Success is lik 
wise enhanced when educational mes- 
sages are coupled with legislative | 
activity” or other modalities of per- 
suasion. 

These few examples serve to poi 
out that the issues regarding the ed- 
ucational strategy are complex an 
still not well understood. Evaluation 
of educational approaches must look 
beyond whether a single approach re- 
sults in decreased associated events, 
The focus for research of the educa- 
tional approach should address: such 
issues as the identification of subpop- 
ulations who may respond differe 
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tially to educational intervention, the : 


“mechanisms of how some approaches 
appear to be effective. and others do 
“not, and how the high level of knowl- 

edge and/or performance® of some 
populations is achieved and might be 
' spread to others. 


Behavioral Analysis 


A widely accepted view of the rela- 
_ tive value of injury-control strategies 
holds that effectiveness in reducing 
injury is inversely proportional to the 
frequency of actions required by 
-Andividuals—the “passive strat- 
- egy.”4.19.23 However, for many hazards, 

the means do not currently exist to 
‘control environmental exposure, and 
< different approaches using principles 
based on other aspects of human be- 
- havior are needed if we are to reduce 

-exposure to hazards. The challenge 
_ remains for childhood injury research- 
ers and behavioral scientists to de- 
-velop effective and practical methods 
-for accomplishing this goal. 

< A behavioral analysis of the injury 
process can help us to formulate ap- 
"proaches to answer this challenge.* 
This approach usually first asks 
-whether a behavior can be altered by 
-environmental conditions and then 
-whether these conditions can be used 

to design an intervention based on 

learning principles. Experience with 
the “intensive care unit (ICU) syn- 
- drome” serves as an example of this 
approach.” When in an ICU, some 
children appear markedly disengaged 
from their environment. This is simi- 
lar to behavior that is experimentally 
produced by the use of aversive events 
in a controlled manner, termed condi- 
tioned suppression. Interventions, 

‘derived from the basic research on 

conditioned suppression, that add pos- 
itive events to the ICU environment 
and make the aversive procedures 
-more predictable have been able to 
modify the syndrome. In another 
_ example, pica and mouthing behaviors 
_in children have been demonstrated to 
dramatically decrease through simi- 
¿larly based behavioral analysis and 
-intervention.*? Such examples dem- 

onstrate that objective behavioral as- 
sessment can be coupled with applied 
learning theory to effect therapeutic 
-and protective changes in behavior. 

Similar innovative approaches applied 

‘to injury-producing hazards faced by 
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children when passive interventions — 
are not possible could lead to the 


design of effective behavioral counter- 
measures. 


Developmental Perspective 


The developmental differences of 
children are major factors responsible 
for differences in vulnerability to var- 
ious injuries.** An analysis of the 
developmental changes in interaction 
between parent and child reveals im- 
portant insights into the possible 
mechanisms of childhood injury and 
possible interventions. For example, 
the first year of life, marked by bond- 
ing and close maternal-infant interac- 
tion, contains relatively little parent 
teaching compared with successive 
years.“ However, in the second year, 
dramatically increased demands for 
supervision accompany progressive 
gross motor development. The devel- 
opment of object permanence, ie, sta- 
ble mental images of absent objects or 
people, introduces the new ability to 
seek hidden and potentially dangerous 
objects. The third year brings a level 
of self-regulation that enables the 
child to remember, discriminate, and 
increasingly direct his or her own ac- 
tions. During this latter phase, fre- 
quent limit violations lead to the need 
for nearly constant monitoring.* Al- 
though, at 3 to 4 years of age compli- 
ance increases markedly, out-of-sight 
compliance remains relatively poor, 
and the inability to generalize from 
concrete experiences limits learning 
and teaching of injury prevention. By 
6 to 10 years of age, large gains in 
reasoning and delayed gratification 
are offset by an emerging sense of 
adventure and daring. At this age, the 
locus of control becomes one of co- 
regulation between parent and child, 
but limitations of competencies are 
frequently underestimated by both 
parent and child. In adolescence, the 
development of formal operations in 
thought® is accompanied by feelings 
of uniqueness and even immortality. 
These developments, combined with 
the needs to assert independence, to 
experiment, and to imitate peers, can 
lead to serious consequences. 

These examples of development and 
behavior control in relation to risks of 
injury illustrate the importance of 
child development and family relation- 
ships as factors in understanding the 






-control of- 


‘childhood ir injury. Thus, the relation- 


ship of behavior to psychomotor and 
psychosocial development shouldbe 
carefully considered when examining 
the process of childhood injury and is 
itself an important: topic for research 
to improve our understanding and 
ability to control childhood injuries. 


Summary of General Approaches 


It is apparent that research in injury 
prevention involves multiple perspec- 
tives and requires interdisciplinary 
approaches. At one extreme, there 
appears to be a multiplicity of proc- 
esses that independently lead to vari- 
ous injuries of children. Given this, we 
are consigned to multiple avenues of 
applied investigation, each limited in 
applicability to its own area. At the 
other extreme, there is the hypothesis 
of a unifying mechanism or model that 
underlies many or all injuries and that 
could be amenable to description and 
intervention—the “Northwest Pas- 
sage” or “Holy Grail” of childhood 
injury. This latter theory would en- 
courage a focus on basic research for 
mechanisms with wide generaliz- 
ability. Although this dichotomy may 
be useful for argument and conceptu- 
alization, in reality simultaneous pur- 
suit of both approaches is important. 
Directed epidemiological research can 
point to interventions for single prob- 
lems and can also serve as a guide for 
basic science investigation. If success- 
ful, research for basic mechanisms 
could produce generic approaches to 
the control of diverse childhood injury 
problems and contribute to our under- 
standing of human processes ever he- 
yond the area of childhood injury. 


METHODOLOGICAL ISSUES 


Like all fields of investigation, child- 
hood injury research requires careful 
attention to the development and ap- 
plication of methodology. While some’ 
of the methodologic considerations for 
childhood injury are widely applicable 
to the conduct of research in many 
areas, others are more ‘specific for 
injury control in the pediatric popula- 
tion. Some of these issues, such as 
study design, aggregation or segre- 
gation of data, and measurement, are 
briefly discussed in relation to specific 
concerns for the field of childhood 
injury research. 
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Study Design. 

Research in childhood injuries may 
“be divided into several broad catego- 
ties: description of occurrence, assess- 
“ment of cause, and evaluation of inter- 

ventions. These inquiries can be 
approached through a variety of study 
designs, each with its own set of prob- 
lems and pitfalls. 

The prospective cohort study in 
which the hypothesized cause is meas- 
ured before the occurrence of the out- 
come can provide strong evidence for 
a causal relationship. However, be- 
cause serious injuries are relatively 
rare events, prospective studies re- 
quire large populations to be followed 
‘up over long periods. For example, 

-prospective information on 100 chil- 
dren with injuries severe enough to 
result in hospitalization requires col- 
lection of data on about 12000 children 
for one year. An alternative is to iden- 
“tify data sets collected for other pur- 
“poses that have sufficient data on var- 
iables of interest to test hypotheses 
about the occurrence of injuries. For 
example, cohorts of British children 
born in 1958 and 1970 were originally 
followed up for the purpose of assess- 
ing outcome of obstetric practices, but 
detailed questions about injuries in 
the cohorts have allowed prospective 
‘analyses of the role of family struc- 
ture,“ child behavior,® child develop- 
ment, and social factors in relation to 
children’s injuries. Unfortunately, de- 
tailed assessments relevant to child- 
hood injury are rarely included in data 
‘collected for other research purposes. 

Studies that assess the cause of 
injuries have relied heavily on the 
case-control design in which cases are 
typically users and controls are non- 
users of health services for treatment 
of injuries. This design is particularly 
problematic for certain types of hy- 
pothesized risk factors, notably child 
behavior and maternal depression, as 
inference about whether such factors 
predated or resulted from the injury 
is clouded by the retrospective design. 
The selection of cases and appropriate 
controls is based on the underlying 
assumption that the prevalence of the 
causal agent or risk factor in the sam- 
ple of cases is representative of its 
prevalence in the population of cases 
cand likewise for controls. However, if 
the cause or risk factor is associated 
with access to health care or likelihood 
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of admission to the hospital, then in- 
ference about the role of that factor 
can be seriously biased. 

Studies to evaluate interventions 
present a number of important design 
choices, For example, the unit of anal- 
ysis can be individuals, geographic 
entities, or institutions; the units can 
be randomly assigned to treatment, or 
natural experiments can be observed 
(eg, different safety regulations natu- 
rally occurring in different locales). 
The outcomes can consist of occur- 
rence of injuries or, alternatively, of 
behavior logically or empirically as- 
sociated with injury (eg, use of seat 
belts following institution of seat belt 
laws rather than injury rates following 
seat belt laws). These are but a few 
examples of the decisions and prob- 
lems associated with research design 
in childhood injuries. However, expan- 
sion and increasing complexity of in- 
jury research demands meticulous at- 
tention to such issues. 


Study Population 
and Generalizability 


The goal of injury research is to be 
able to generalize from findings con- 
cerning a sample of children to a 
broader population. The more nar- 
rowly a study population is defined, 
the less generalizable the results will 
be. On the other hand, a broad defi- 
nition of study subjects requires strat- 
ified analysis by subgroup, which, in 
turn, requires larger samples and 
makes data analysis more cumber- 
some. Thus, the researcher is often 
faced with choosing whether to lump 
or split subject groups, and the deci- 
sion made fundamentally affects the 
validity and generalizability of the pro- 
posed study. Suggestions for ways to 
maximize the generalizability of the 
results of studies concerning child- 
hood injuries are as follows®: First, 
standard definitions are needed for 
the most commonly used subgroups of 
the most frequently studied variables. 
Age is the most common and inconsis- 
tently grouped variable. The group- 
ings that parallel usual vital statistics 
groups should be standard, and vari- 
ations from such standards should 
best reflect stages of normal child 
development. Second, definitions of 
subgroups should not overlap. Third, 
inadequate description of actual and 
potential injury victims imposes major 


limitations on subgroup analysis be- 
cause improvement in the definition of — 
injury subgroups should be a high 
priority for childhood injury research- 
ers. 


Measurement 


Regardless of how well designed and 
applicable a study may be, its contri- 
bution depends heavily on the quality 
of the measurements employed. Prob- 


lems with measurement were identi- _ 
fied as one of the most frequent short- 





comings found in clinical research 


applications to the National Institutes 


of Health, Bethesda, Md,” and in a. 
recent group of applications to 
NICHD for research in childhood in- 


jury. Reviewers for the childhood in-.._ 


jury applications especially criticized 


the proposed use of instruments that _ 
had not yet been developed or for. 


which properties of validity and relia- 
bility had not yet been assessed. It is 
hard to overemphasize the importance 
of careful attention to measurement. 
methods for which a number of refer- 
ences provide guidance to investiga- 
tors.* When available and appropri- 
ate, : 
established properties can greatly fa- 
cilitate injury research. = 
However, as investigation in the ~ 
field of childhood injury strives to 


expand beyond description to defining 


mechanisms and testing interventions, 
researchers must also develop new 
methods for measuring relationships 
and precepts. State-of-the-art tech- 


nology for data collection could be. 


applied to investigations in childhood 
injury. For example, in some studies 


of obesity, investigators now utilize a 
telemetry and computer technology to 


gather continuous quantitative meas- 
urement of activity. These and simi- 
lar approaches might be applied tothe 
field of childhood injury to study, for - 


example, the relationship of child ac- 
tivity level to risk of injury or for 


surveillance of children and control. of 
environmental hazards, Potential in- 
vestigators are urged to explore in- 
novative applications of technology in- 
conducting research or prevention of 
childhood injury. 


RESEARCH QUESTIONS 


Given our current understanding of 
the causes of childhood injuries, many 
important questions remain if we are 
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the use of measures with _ 
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-suggested as possible lines of investi- 
_ gation within a behavioral orientation 
_ that are likely to result in significant 
_ advances: 

1. How do children learn those be- 
- haviors that alter the rate and severity 
of childhood injuries? This broad 
_ question circumscribes several more 
_ specifie issues. Which specific skills 
must be taught to reduce injuries? 
What factors affect compliance with 
these behaviors? For example, does 
playing with guns promote aggression 
_ and/or lead to firearm injuries in chil- 
_ dren? Does a “false sense of security” 
_ play a role in generating accidents? 
Why are teenagers so resistant to the 
_ use of seat belts? 

2. What approaches influence par- 
ents and communities to recognize 
_ hazards and insist on safe products 
-and environments? More specifically, 
_ why are some approaches effective in 
_ motivating change toward a safer en- 
_ vironment and others are not? How 
can schools and the media be used 
_ most effectively for injury prevention? 
- How can parents be stimulated to 
demand safe products and manufac- 
_ turers be stimulated to respond appro- 
_- Priately? 

8. By what means or mechanisms 
are various risk factors associated 
with increased injury and noninjury? 
_ More specifically, why are some pop- 
- ulations at risk, and how can they be 
“protected? What are the chains of 
events that result in injury? How do 
: family emotional illness and substance 
abuse affect childhood injury? 

4, How does development of the 
child and the interaction of the envi- 
ronment and family in relation to this 
“development contribute to safety and! 
or injury? How can environmental 
_ design effect behavior to improve child 
_ safety? 

5. What interventions to prevent 
iidhood injuries are specific to in- 
lividual communities? How can these 
iceds be best identified and effective 
interventions developed? 


RESEARCH METHODS 


Progress in solving health and sci- 
entific problems has often had to await 
the development of critical techniques, 
_ such as ultrasound imaging for assess- 
ing the natural history of neonatal 
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morbidity. The following questions are 





research in prevention of childhood 
injuries is hampered by the lack of 
methods. needed to investigate many 
of the questions facing the field. Meas- 
ures or other methods judged by 
workshop participants to be most 
needed are as follows: 

1. Proxy and precursor measures 
for childhood injuries. The occurrence 
of serious injury is sufficiently low and 
heterogeneous, rendering it ex- 
tremely difficult to study as an out- 
come; a model of serious injury would 
facilitate research. The investigation 
of mechanisms and interventions 
would be greatly enhanced by the 
identification of events that are easily 
measured and highly correlated with 
serious injury. 

2. Measure of injury severity and 
outcome. A validated scale of severity 
of pediatric injury with regard to out- 
come would be useful for prioritizing 
prevention efforts, comparing experi- 
ences across settings, quantifying ap- 
proaches to care, and expanding other 
quantitative approaches. 

3. Measures of exposure to risk. 
Accurate estimates of exposure to risk 
are essential for evaluating and tar- 
geting interventions in high-risk pop- 
ulations. 

4. Validity and reliability of self- 
reported data. Seat belt use has been 
shown to be seriously overreported®™” 
when compared with observational 
data, and yet reports of mothers’ pre- 
natal smoking behavior correlate well 
with biochemical measures of mater- 
nal smoking behavior. For use in 
childhood injury research, validity and 
reliability of report data must be care- 
fully assessed. 

5. Measures of environmental haz- 
ards. A reliable and standardized ap- 
proach to identification of environ- 
mental hazards in a variety of settings 
is an essential first step for research 
into the many aspects of the interac- 
tion of environment and childhood in- 
jury. 


COMMENT 


The NICHD concurs with the work- 
shop participants and previous 
reports’ that an agenda for productive 
research to reduce the death and dis- 
ability from childhood injury should 
be formulated. Therefore, the NICHD 
plans to join other federal agencies, 


: wol, Aa, and Bureau of Maternal : 


and Child Health and Resources De- 
velopment, with a progressive com- 
mitment of resources to facilitate the 
scientific investigation of the means 
to accomplish this goal. The NICHD | 
has planned a staged and multifaceted 
initiative of research toward preven- 
tion of childhood injuries that includes 
a program of contracts to develop new 
methods for investigation of childhood 
injuries and a succession of requests 
for grant applications focused initially 
on further elucidation of the behav- 
ioral mechanisms of childhood injuries 
and subsequently on interventions 
aimed at preventing these injuries, 
This initiative should contribute to the 
gathering momentum of expanded and 
productive research toward preven- 
tion of childhood injuries. Such atten- 
tion should generate increased quan- 
tity and quality of research activity, 
entry of investigators from various 
disciplines into the field of childhood 
injury, and expanded use of multiple 
and large sources of data. Through ~~ 
such efforts and changes, the work- 
shop participants and the NICHD 
hope to witness a reduction in mortal- 
ity and morbidity due to injuries 
among children. It is hard to imagine 
amore exciting and worthwhile adven- 
ture. 


NICHD Workshop Participants 


Norman A. Krasnegor, PhD, Center for Re- 
search for Mothers and Children, National Insti- 
tutes of Health, Bethesda, Md; Eleanor E. Mac- 
coby, PhD, Department of Psychology, Stewart 
Agras, MD, Laboratory for the Study of Behav- 
ioral Medicine, Stanford (Calif) University; Don- 
ald Baer, PhD, Department of Human. Develop- 
ment, University of Kansas, Lawrence; Susan P 
Baker, MPH, Department of Health Policy and 
Management, The Johns Hopkins University, Bal- 
timore; Polly E. Bijar, PhD, Department of 
Pediatrics, Albert Einstein College of Medicine, 
Bronx, NY; Michael Cataldo, PhD, Developmen- 
tal Psychology, Behavioral Pediatries, The John 
F. Kennedy Institute, Baltimore; Katherine 
Christoffel, MD, MPH, Department. of Pediat: 
ries, Childhood Injury: The Children’s Hospital,’ 
Chicago; Edward Christophersen; PhD, Depart- 
ment of Pediatrics, University of Kansas Medical 
Center, Kansas City; Robert A. Dershewitz, MD, 
Department of Pediatrics, Harvard Community 


Health Plan, Braintree, Mass; Joseph Greensher, - 


MD, Department of Pediatrics, Winthrop Uni- 
versity Hospital, Mineola, NY; Marvin 0. Kolb, 
MD; Department. of Pediatrics, Fargo’ (ND) 

Clinic; Barry Pless, MD, Department of Pediat- 

rics, The Montreal Childrens ‘Hospital; Frederick’ 
Rivara, MD, Department of Pediatrics, Harbor- 

view Medical Center, Seattle; and Mark Rosen-. 
berg; MD, MPH, Division of Injury Epidemiology 

and Control, Centers for Disease Control, At- 

lanta. 
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Gunshot Wounds in Children Under 10 Years of Age 


-A New Epidemic 


< Gary J. Ordog, MD; Jonathan Wasserberger, MD; Ivan Schatz, MD; Deborah Owens-Collins, PA-C; 


: Kerry English, MD; Subramanian Balasubramanian, MD; Theodore Schlater, MD 


© Before 1980 we had not treated any 
children with gunshot wounds who were 
~ younger than 10 years of age, but the 
number has increased dramatically each 
-year since then. Thirty-four children 
younger than 10 years of age were 
treated for gunshot wounds from 1980 
` to 1987. Soclologic and epidemiologic 
_ data were assessed by a child-abuse 
-team and police. Other studies have 
“concluded that gunshot wounds in 
--young children were usually caused by 
unintentional injury, child abuse, or ne- 
_ glect. From our present study we add 
<a further, and very disturbing, category, 
-that of attempted or Intentional pediatric 
< homicide. The children In this category 
“were shot in retaliation for gang activi- 
< Ues of thelr older siblings. This study 
demonstrates that the majority of our 
patients’ childhood gunshot wounds 
were related to gang violence and retai- 
dation, the availability of handguns in the 
_ home, and child neglect. The prevalence 
= of. childhood gunshot wounds in the 
inner. city is Increasing dramatically. 
(AJDC 1988;142:618-622) 


: The majority of childhood gunshot 
“wounds involve significant morbid- 
ity, not only to the child but also to the 
; family. and society. The long-term 
physical, emotional, and psychologic 
sequelae when permanent injury re- 
_ sults are immeasurable. Childhood 
_ gunshot wounds have become a major 
- urban. medical problem in the past 
< decade." 
Three recent studies have shown 
-that the incidence of pediatric gunshot 
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Drew/UCLA School of Medicine, and the UCLA 

“School of Medicine. 

Read: before the Sixth Annual Trauma Sym- 

` posium, June 28, 1985, Anaheim, Calif. 

~ o> Reprint requests to: Box 219-12021 S Wilming- 
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wounds has increased dramatically 
during the past ten years.* These 
studies included children up to 16 
years of age and focused on the teen- 
age group, in which the majority of 
shootings are related to gang vio- 
lence. Only one study examined 
children in their first decade of life. 
This study concluded that gunshot 
wounds in young children were usually 
caused by unintentional injury, child 
abuse, and neglect. 

The epidemiologic and sociological 
factors involved in childhood gunshot 
wounds must be characterized and 
understood before preventive meas- 
ures can be implemented." A study of 
all childhood gunshot wounds treated 
at the King/Drew Medical Center, Los 
Angeles, with prospective sociological 
follow-up was performed to character- 
ize this phenomenon. 


PATIENTS AND METHODS 


A chart review based on computerized 
diagnostic coding (International Classifi- 
cation of Diseases) was performed on all 
patients younger than 10 years of age who 
sustained gunshot wounds and were 
treated in the emergency department be- 
tween January 1974 and February 1988. 
Outpatients were identified by reviewing 
all of the emergency department records. 
We excluded children older than 9 years of 
age because this group had been previously 
studied and their wounds were found to 
have a much different set of causes than 
wounds in the present study group. 

The data collected included age, sex, 
date, weapon used, shooter, location of 
incident, anatomical location of the wounds, 
whether or not the bullet was retained, 
treatment administered, complications, 
permanent sequelae, and disposition of the 
patients. Sociological and epidemiologic 
data were gathered by contacting the par- 
ents by telephone and letter, followed by 


interviews of the patient and family by an 
investigator, a social worker, and members 
of the Suspected Child Abuse and Neglect 
(SCAN) team. The SCAN team also inves- 
tigated each patient during hospitalization. 
Police were contacted in each: instance to 
determine the official disposition and cause 
of the shooting, and whether or not criminal 
or neglect charges were filed. 

The SCAN team consisted of an attend- 
ing pediatrician, a pediatric fellow, a pedi- 
atric radiologist, 2 physician assistant, a 
social worker, a venereal disease control- 
nurse, and a liaison officer for the medical 
center. If child abuse or neglect was sus- 
pected the SCAN team notified the Los 
Angeles County Child Protective Services 
Department, which in turn conducted a full 
investigation and took legal actions where 
appropriate. 

The sociological and psychologic inves- 
tigation included long-term follow-up of the 
patients to determine the adequacy of peer 
and family relationships and the child's 
adaptation to schocl. 


RESULTS 


The study hospital serves an inner- 
city area of 100 square miles with a ` 
population of 2 million people. Review 
of the medical records from 1974 to 
1987 showed that no child under 10 
years of age was shot and hospitalized 
at the study hospital before 1980. 
Childhood gunshot wounds seem to be 
a new phenomenon in south-central 
Los Angeles. 

Since 1980, there have been 34 gun- 
shot wound victims 9 years of age and 
younger. Each patient was seen by the’ 
SCAN team and followed up by a social 
worker. Twenty-three of the patients’. 
families received long-term follow-up 
by telephone, while only five families 
came for the personal interview by the 
researcher. All of the families were 
extensively interviewed by the SCAN 
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Fig 1.—Ages of gunshot wound victims. 
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1974-1979 1980 1981 1982 1983 1984 1985 1986 1987 


Year 
Fig 2.—-Years in which gunshot wounds occurred. 


that resulted in accidental shooting of _ 
children. Data on the shooters are 
shown in the tabulation below. 


No: (%) of 

Shooter Patients 
Gang 11 (42) 
Sibling = 6 (15) 
Self (accidental) 4 (12) 
Grandfather 3 (9) 
Friend 3 (9) 
Robber 2 (6) 
Father 1 (3) 
Grandmother 1 (3) 
Neighbor 1 (3) 
Sniper 1 @) 


The mortality rate was 9%. There 
were two deaths in the emergency 
department: two l-year-old children, _ 
respectively, sustained .38-caliber 
handgun and M-16 bullet wounds in 
the head. One 2-year-old child died in | 
transit to the operating room of a .22- 
caliber bullet wound in the head. This _ 
compares with a mortality of 3.1% for _ 
children 15 years of age and under,” 
and 3% for children 15 years of age,” 
who were treated at the same institu- 
tion. Adult patients had mortality _ 
rates ranging from 0% to 3% depend- 
ing on the area hit by low-velocity — 
handgun bullets. ®t : 

Of the 31 surviving patients, 46% 
had bullets retained at the site, andin 
54% bullets were removed or exited at 
the time of injury. The average hospi- 
tal stay was 11 days. s 

The following tabulation lists the 
anatomical locations of the wounds: 








No. (&) of 
Area Hit Patients 
Head 18.9) 
Chest 5 (15) 
Neck 4 (12) 
Abdomen 4 (12) 
Lower extremity 4 G2) 
Upper extremity 3.) 
Eye 1. (8) 


team and police. Overall data on the 
cases are shown in the Table. 

The mean age of the patients was 
5.7-years. (SD, 3.0 years) and the 
median was 6 years (Fig 1). The male- 
female ratio was 16:18. The racial 
distribution included 21 blacks and 13 
Hispanics, statistically approximating 
the distribution. of the catchment area 
of the hospital. Figure 2 shows the 
inereasing incidence of gunshot 


‘AJDC—Vol 142, June 1988 





wounds in children under 10 years of 
age seen at this hospital. 

Shootings involved four BB guns, 
eight shotguns, six .38-caliber and 12 
.22-caliber handguns, one larger-cali- 
ber handgun, and two high-velocity 
rifles. (M-16). The gang retaliation 
shootings were done with low-velocity 
handguns. Sniping was done with 
M-16s. Shotguns and _ low-velocity 
handguns were used in family disputes 


There were ten patients with long- 
term physical complications. These in- 
cluded three children with brain dam- 
age that required permanent skilled 
nursing care ina hospital, one child — 
with recurrent bowel obstructions, 
two children with permanent colosto- 
mies, one child who lost an eye, two 
children with amputated fingers and 
hands, one child with a wrist drop _ 
from a radial nerve injury, and another 
with a subeutaneous abscess that re- _ 
quired surgical drainage (one childhad 
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Grandfather (46) 


Gang (16) 
Family (?) 


Gang (15) 


Robber (16) 
Grandfather (46) 


Gang (15) 


Gang (17) 
Brother (8) 


Seif (7) 
Cousin (7) 


: A/F Sniper (7) 
43/8 Gang (?) 
14/6/F Neighbor (36) 
15/5/M Self (5) 


16/8/M 
17/9/M 


Unknown (7) 


Abdomen Father (34) 


18/9/F Arm Brother (12) 
49/9/F Chest. Friend (12) 


20/7/F Eye 
2A/7/F 


Gang (17) 
Gang (16) 


22/4iF Gang (?) 


` 23/8/M 

` BAISIF 
Q5/9/M Leg 
1 26/7/M 


Robber (19) 
Gang (?) 
Self (9) 
Friend (9) 


T RRUM Head Gang (15) 
4 ‘Head Grandfather (50) 
Abdomen Grandfather (64) 


Chest. Brother (5) 
Chest Gang (?) 
Head» ~ Self (6) 
Face Friend (11) 
` Chest = Gang (19) 
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Reason 


Family dispute, 
stray bullet 


Retaliation 


Selt-defense, 
stray bullet 


Feuding, 
Stray bullet 


Robbery 
Family dispute 


Gang, mistaken 
identity 
Retaliation 


Accidental, 
playing 
Accidental, 
playing 
Accidental, 
playing 

Sniper 


Gang war, 
stray bullet 


Shot at dog. 
hit child instead 
Accidental, 
playing 
Stray bullet 
Target shooting, 
hit by ricochet 
Accidental, 
playing 
Accidental, 
playing 
Retaliation 
Retaliation 


Stray bullet 
from gang war 


Robbery 
Retaliation 
Accidentai 


Accidental, 
playing 

Retaliation 

Family dispute 


Family dispute, 
stray bullet 


Accidental 
Stray bullet 
Accidental 
Accidental 
Retaliation 


Complications 
Died 3 d later l 


Epidural hematoma 
Major surgery 


None 


None 
Death 


Permanent hospitalization 
required 


Severe brain 
damage 


None Home 


Colostomy, Home 
surgeries 


Infection, finger Home 
amputations 


None Home 


Death 


Surgery, 
intubation 


None 
Amputated hand 


None 
None 


infection, wound 
None 


Lost eye 


Frequent bowel 
obstructions 


None 


None 
infection, wound 
None 
None 


Brain damage 
None 


Surgery, 
colostomy 


Surgery 
aaa ‘Home oo 
Disabled permanently 
None 5 S hE gp Nome (both paari and 
E uncle killed at same 
time) o Le 


Brain damage 








: two long-term physical complications). 
_ Seventy percent the shootings oc- 
curred outside the home. The cause of 
each shooting was categorized as one 
of the following: domestic violence, 
stray bullets from gang warfare, stray 
bullets from target practice, sniper 
fire, and gang retaliation. Gang retal- 
-jation.oceurred when one gang could 
not retaliate directly against a mem- 
ber of a rival gang and so intentionally 
shot the other gang member's easily 
accessible sibling. 
< Of the 27 children who were shot for 
reasons other than gang retaliation, 
-only three were intended victims. Ten 
_ Shootings were the result of domestic 
violence and the other four involved a 
missile intended for another target, as 
shown below. 


i No. (%) of 
Reason for Shooting Patients 
- Accidental/playing 
with gun 10 (29) 
Hit while gun was aimed 
at another family member 
during a family dispute 10 (29) 
Gang retaliation 7 (20) 
‘Stray bullets, probably 
- gang related but not 
intended to hit child 4 (12) 
Shot during robbery 2 (6) 
_ Sniper fire 1 (3) 


- Twenty of the patients were believed 
to be victims of child neglect, and the 
Los Angeles County Child Protective 
Services were notified. The guardians 
_of these children were believed to have 
failed to provide a safe environment, 
and thus endangered the well-being 
and even the lives of the children. 
Judicial intervention occurred in each 
of these cases, and criminal actions 
were taken in three of them. Four 
children were placed in protective cus- 
tody. All of the nine children who were 
followed up for as many as five years 
‘were apparently doing well, without 
physical or emotional handicap, and 
had adapted to peers and school life. 
The following tabulation shows the 
final disposition of all of the gunshot 
wound victims in the present study: 


No. (%) of 
Disposition Patients 
Home 24 (71) 
Protective custody 4 (12) 
. Permanent hospitalization 
_ required 3 (9) 
- Mortality 3 (9) 
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COMMENT | 

Childhood gunshot wounds seem to 
be a new phenomenon in south-central 
Los Angeles. We classify gunshot 
wounds in the very young by the fol- 
lowing causes: (1) unintentional in- 
jury; (2) child neglect; (3) child abuse; 
and (4) intentional attempts at homi- 
cide. 

Ten children in the present study 
were unintentionally shot by other 
children or accidentally shot them- 
selves, Heins et al' also found that a 
commen cause of childhood gunshot 
wounds was another child who found 
an easily accessible gun that was 
meant to be used for home protection. 
In a 1987 teenage gunshot wound 
study” from the King/Drew Medical 
Center, 80% of victims were shot dur- 
ing gang-related activities. Four chil- 
dren in the present study were hit by 
stray bullets during gang shoot-outs. 
There were no hunting accidents, as 
the closest hunting ground is at least 
100 miles away. 

In only one of our 34 patients was 
child abuse the actual cause ef the 
shooting. In 20 other cases the guard- 
ians were believed to have been negli- 
gent in the care of the child. Uninten- 
tional firearm injuries generally occur 
in or around a family dwelling,* an 
observation that was confirmed by the 
present study. Watson noted that 
accidents “arise out of human inter- 
action and human situations which are 
characteristics of our social system.” 
Accident rates are highest in socioeco- 
nomically depressed urban areas, in 
part because of defective and unsafe 
housing and parental factors.” Par- 
ents, because of illness, preoccupation, 
or disposition to action, may create 
situations that might lead to injury of 
their children.” 

In today’s society, in which family 
violence is a relatively common occur- 
rence, the child is often an unin- 
tended victim of domestic violence and 
may be shot as an innocent by- 
stander. There were ten such chil- 
dren in the present study. Steinmety” 
reported in a national survey of do- 
mestie violence that a knife or gun was 
used in 4% of incidents of this type. 

While much research has been done 


- on teenage shootings, intentional hom- 


icide involving children younger than 





10 years of age has not received much 
attention. Intentional gunshot wounds _ 
in the teenage group are often gang _ 
related; the victim and assailant are 
often acquainted, 18218.21 E 
Seven of our patients were reported: 
by police to have been shot secondary. 
to gang retaliation. One gang could 


not retaliate directly against a mem- 


ber of another gang; instead, an easily _ 
accessible sibling was shot while he — 
was playing in the street. This phe- 
nomenon of childhood gunshot wounds. __ 
has not been previously reported and: 
has become significant since 1984, a 
Child homicide is not new, as infan- 
ticide and “overlaying” (taking the in- 
fant to bed and suffocating it with 
one’s own body) were reported to be 
highly prevalent as long agọ as 1250 


ap.” In victorian England, neonati- 
cide was considered to be a common 


method of “birth control.” In 1980, 
the Federal Bureau of Investigation 


reported that 27 homicides of children _ 


under 10 years of age occurred in the _ : 


United States.” Fatal child abuse was 


not calculated into this statistic. | 
Child homicide is often viewed asan 


extreme case of child abuse.” Since __ 


1925, homicide rates for children have _ 
increased sixfold.“ Childhood homi- | 


cide is not a problem unique to the _ 
United States, but it is a greater prob- 
lem here than in most other coun- __ 
tries.“ Jason* found that the homicide. 


rates peaked in infancy and the teen- 
age years. Overall, 35% of child homi- 


cides were perpetrated by acquain- 


tances, 29% by parents, and 10% by 
strangers. As the victims’ ages in- 


creased, the relationship between the | - 
victims and their assailants shifted _ 


from being intrafamilial to extrafa- - 
milial.4* At 3 years of age, the ma- 


jority of homicides were committed by _ 
close relatives, and by 12 years of age __ 
homicides by acquaintances predomi- | 


nated.” The incidence of homicides in 
which guns were used among children 
up to 18 years of age was 40%.* Fire 





arms are being used with increased 


regularity, and their use prevails in 


homicides at all ages,**' with an in- S 


crease in use from 55% in 1960 to 67% 
in 1973.2 The present study confirms 
the rising incidence of gunshot wounds 
in children in the Los Angeles area. = 

Other studies! have concluded that 
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gunshot wounds in young children 
were usually caused by unintentional 
injury, child abuse, and neglect. The 
= results of the present study show that 
the majority. of childhood gunshot 
wounds are the result of the availabil- 
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ity of handguns in the home, as well 


as child neglect. Addressing these con- 
ditions through public education and 
social reform:may help diminish this 
destructive “disease.”** From. our 
present study we add a further, and 
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Characteristics of Fatal Gunshot Wounds in the 
Home in Oklahoma: 1982-1983 


Nancy J. Keck, MD; Gregory R. Istre, MD; Daniel L. Coury, MD; Fred Jordan, MD; Antoinette P, Eaton, MD 


` @ Children are a unique group at risk 
-ot Injury from firearms because of their 
immaturity, curiosity, and Imitative be- 
havior. All unintentional firearm deaths 
In persons younger than age 20 years 
‘that occurred In Oklahoma In 1982 and 
1983 were reviewed. There were 32 un- 
Intentional deaths from firearms in chil- 
dren from birth to age 19 years. The 
death rate in rural counties was four 
times that of urban counties. Twenty- 
seven deaths (85%) occurred at home, 
with an adult present in only two cases. 
The home death rate for maies was 5.2 
-times that of females, with 15- to 19-year- 
old males most at risk. The rates among 
whites and Native Americans were sim- 
ilar, at 1.5 and 1.2 per 100000, respec- 
tively, with no deaths among the black 
population. This review concurs with 
-previous studies that firearms are a sig- 
_nlficant cause of mortality in the pedi- 
atricage group. Counseling parents about 
‘the hazards of firearms may prevent 
‘deaths through better supervision and 
more responsible gun care and storage. 
{AJDC 1988;142:623-626) 


] Tnintentional injuries are the lead- 

ing cause of death among children 
and adolescents, accounting for 
greater than 50% of all deaths in per- 
sons 1 to 24 years of age.’? In the 
United States, 22000 children and 
youths from birth to age 19 years die 
of unintentional injuries each year. 
Although the mortality rate for child- 
hood disease has greatly decreased 
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over the years, the death rate from 
unintentional injury from 1964 to 1978 
did not show a similar decrease in 1 to 
19 year olds. While the death rate 
from unintentional injury decreased 
in the less than l-year-old age group, 
it has remained fairly stable in the 1- 
to 14-year-old age group, and in- 
creased slightly in the 15- to 24-year- 
old age group.‘ Most injuries occur at 
home, where good safety habits should 
start. Defining the epidemiology of 
home injuries and the groups at high- 
est risk for death from injuries may 
allow a clearer focus on more effective 
and efficient measures of preventing 
such deaths. This study examines the 
circumstances surrounding all home 
unintentional firearm fatalities in chil- 
dren from birth to 19 years old in 
Oklahoma during a two-year period. 


METHODS 


All fatal, non—motor vehicle, uninten- 
tional injuries in persons younger than age 
20 years that occurred in Oklahoma in the 
calendar years 1982-1983 were reviewed by 
examining state medical examiner records. 
Oklahoma state law requires all nonnatural 
deaths to be reported to the medical ex- 
aminer’s office. Thus, all injury-related 
deaths should be recorded there. To verify 
this, the number of unintentional firearm 
deaths reported to the medical examiner 
was compared with the number of such 
deaths recorded on death certificates at 
the health department, Although 36 deaths 
from accidental gunshot wounds were re- 
corded through the health department, 32 
deaths were reported to the medical ex- 
aminer, accounting for 89% of the total 
unintentional firearm deaths. Computer 
printouts from the medical examiner of all 
deaths coded as “accidental nonmotor ve- 
hicle” were obtained. These printouts also 
included the race, sex, age, county of 
death, presence of an adult, county of 
injury, and cause.of death. Details about 
the circumstances of the injuries were also 


noted from a narrative section of the međ- < 
ical examiner's charts. : 


Unintentional firearm deaths occurring 


at home were further examined. Hotne was 


defined as the house and immediate vicinity 
of the garage and yard. The age, sex, and. 


race of the victim, the month and time of 


day of the injury, the presence of other : 
people at the scene of the injury, and the 
county of injury were examined in further = : 


detail. 


Population estimates were obtained from 


Oklahoma Health Statistics for 1982-and 
1983, and Oklahoma Population Reports __ 


for 1980 through 1984. The proportion of 


persons by race, sex, and age was extrap- 
olated from 1980 Oklahoma General Popu- 
lation Characteristics and 1980 Censts © 
Data. : 


RESULTS 


In Oklahoma in 1982 alone, uninten- = 


tional injuries accounted for 29% (411) = 
of all deaths from birth through age 
19 years, and 56% (385) of all deaths 
in 1 to 19 year olds. The largest per- 
centage of these deaths in 1 to 19-year 
olds was due to motor vehicle acci- 
dents (34% [236]). Other unintentional 
injuries accounted for 22% (149). of 

deaths. The next largest group of fa- 


talities was malignant disorders (15% 


{104]) followed by cardiovascular (8% 
{55]) and congenital anomalies (6% 
[42]). 

In the calendar years 1982-1983, 277. 
unintentional non-motor vehicle acci- 
dent deaths in persons from birth to 
age 19 years were reported to the state: 
medical examiner. Of these 277 deaths, ` 


50.5% (140) occurred in or around the _ 


home. The leading cause of home 
deaths were fires at 26% (36); followed: 
by gunshot wounds, 19% (27); drown- 
ing, 15% (21); choking, 12% (17); poi- 
soning, 9% (13); electrocution, 7% 
(ten); falls, 4% (five); and miscellane- 
ous, 8% (11). 

Firearms accounted for 32 fatal in- 
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Population 
From Birth 
to Age 19y Rate* 


853012 1.5 







Race Deaths 
White 25 
Native 






American 2 84 248 1.2 
Black 0 94779 0 


‘Per 100000 persons from birth to age 19 years 


uries, 27 of which occurred at home. 
_ All were classified as unintentional 
_ and not as homicide or suicide. Unlike 
other leading causes of injuries, there 
were no unintentional firearm deaths 
among the black population (Table 1). 
< The rates of unintentional firearm 
deaths occurring at home among 


. whites and Native Americans were 


- similar, at 1.5 and 1.2 per 100000, 
_ respectively. 
© The death rate in rural counties 
“(population <75000) was four times 
that of the urban counties (Table 2). 
Eighty-five percent (23) of the home 
unintentional firearm deaths were in 
rural counties. The rural counties had 
‘deaths in all age groups studied; how- 
ever, the 5- to 9-year-old and 15- to 19- 
_ year-old age groups had the highest 
_. rates (Table 2). The home urban deaths 
- involved white boys between the ages 
cof 9-and 13 years. 
_.. Firearms accounted for 36% (25) of 
all unintentional home fatalities in 5- 
~<to 19-year-olds. Males had a home 
_ firearm death rate over five times that 
of females. (Table 2). The rates in- 
-greased with increasing age for the 
males, whereas among the females, 
_ the 5- to 9-year-old age group had the 
_ highest death rate. The 15- to 19-year- 
old males accounted for 37% (ten) of 
the home firearm deaths. The female 
ictims were all younger than age 9 
years. 
The majority of the unintentional 
firearm deaths occurred in the after- 
. noon and evening hours, with 22% (six) 
occurring from noon to 3:59 pm and 
_ 41% (11) occurring from 4:00 pm to 
_ T59 pm (Figure). Seasonal variation 
was also present. Ten deaths (37%) 
- occurred from September through No- 
vember, followed by eight. deaths 
_ (29%) from December through Febru- 
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Total, Overall M 
0-4 2 (0.4) 1 (0.4) 








5-9 9 (1.8) 6 (2.4) 
10-14 6 (1.2) 6 (2.4) 
15-19 10 (1.7) 10 (3.2) 

27 (1.3) 23 (2.1) 





*Per 100000 persons per year. 
+Ages from birth to 19 years. 


No. of Children 


12-3:59  4-7:59 





AM 


No. of Deaths (Rate*) 
Sex County Population 
. y y 








8-11:59 


F 275000. >75000 











3 (1.2) 7 (2.4) 2 (1,0) 
0 4 (1.4) 2 (1.0) 
0 


12-3:59 4-759 © 8-11:59° Unknown 





PM 


Time of Day 


Time of day of home firearm deaths in Oklahoma: 1982-1983, < 


Ali deaths 
Home deaths 


18 (56) 
14 (52) 





ary, five deaths (18%) from June 
through August, and four deaths (15%) 
from March through May. 

Only two children (7%), were known 
to be with an adult at the time of 
injury, Eighty-five percent (23) were 
with a peer or sibling at the time of 
the shooting. The injury was self-in- 
flicted in 22% (six) of the cases. The 
gun was fired by a friend in ten cases 
(87%) and by a family member, usually 


Pistol 
11 (34) 
10 (37) 








Type of Firearm, No. (%) 


Pellet 
2 (6) 
2(7) .. 


1 (3) 
1 (4) 


a sibling, in nine cases (33%). Most of. 
the injuries occurred while the chil- 
dren were playing with the gun (67% 
[18]). Eleven percent (three) of the 
injuries occurred while preparing for 
hunting or cleaning the gun. The 
child's activity was unknown in 14% 
(four) of the cases, and miscellaneous 
activities accounted for the remaining 
7% (two). Fifty-two percent (14) of the 
wounds involved the chest, 44% (12) 
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-` involved the head, and 4% (one) in- 


=; volved the abdomen. 


-Long guns were the most commonly 
involved in these home fatalities, with 
«shotguns and rifles accounting for 52% 
(14) of the deaths; pistols, 37% (ten); 
pellet guns, 7% (two); and 4% (one), 
unknown (Table 3). The guns involved 
in the urban deaths were two long 
guns, one pistol, and one pellet gun. 
Blood alcohol levels were measured in 
»» 48% (18) of the home firearm victims. 
Only one victim, a 17-year-old male, 
had a positive blood alcohol test result. 


COMMENT 


Oklahoma is a predominantly rural 
state, which may make it difficult to 
generalize our data to other areas of 
the United States. However, being 
< cognizant. of the circumstances sur- 
_ rounding unintentional firearm fatali- 
‘ies in different social and geographic 
_ settings is a necessary step in dealing 
». with this problem. 
Previous studies have noted that 
_ firearms are the third leading cause of 
< Unintentional injury for 10 to 19 year 
olds, and in Oklahoma this was also 
true. The percentages of uninten- 
tional firearm fatalities occurring in 
«the home. have ranged from 56% to 
98% in other studies, which are consis- 
tent with our finding that 85% of the 
deaths occurred at home.** 
One in five households in the United 
_ States has been estimated to contain 
a handgun, with. 38% to 50% of all 
households: containing some type of 
firearm.’ Furthermore, Patterson and 
Smith’ found that 55% of these families 
_, reported that the gun was loaded at 
_ all times and that half of the loaded 
guns were not locked away. Children 
often do not realize the gun is loaded 
“or may not make the distinction be- 
tween toy and real guns.*"° There were 
at least four cases in our review where 
ithe child or adolescent did not know 
` the gun was loaded, or assumed it was 
not, since the gun was “never loaded.” 
At least three guns were kept loaded 
under mattresses, and one loaded rifle 
was kept under a child’s bed. 
Protection of family and home is the 
most common reason given for owning 
a firearm.*** However, a loaded fire- 
-arm in the home has been found to be 
. Bix times more likely to cause an un- 
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intentional death than the death of an 
intruder.” Furthermore, it has been 
found that homeowners thwart fewer 
than five burglaries in 1000 by shoot- 
ing the intruder.® 

Males were at much higher risk for 
injury in our study, as has been found 
in other studies.”* Some studies have 
found blacks overrepresented in fire- 
arm fatalities, while others have found 
the majority of deaths to be among 
whites.?"" A similar discrepancy is 
noted when looking at rural vs urban 
settings.*" It has been suggested that 
poverty, rather than race or population 
density, is the common element in the 
prediction of gunshot death in chil- 
dren." Our study revealed a prepon- 
derance of fatalities in rural areas, and 
there were no deaths in the black 
population. Oklahoma is a predomi- 
nantly white, rural state so the lack of 
deaths among blacks may be chance. 
The small number of deaths in the 
urban counties may be because the 
perceived need for self-protection with 
handguns is less than that in other 
larger urban areas. Other studies have 
reported that handguns are involved 
in over half the unintentional firearm 
deaths.” In contrast, our study found 
long guns to be the most frequent type 
used, which again may be related to 
Oklahoma’s rural population. 

Other studies have found that ap- 
proximately 40% of the unintentional 
firearm fatalities in children younger 
than 15 years old were self-inflicted, 
which is a higher percent of self-in- 
flicted injuries than we found.?* It may 
be difficult to determine who actually 
fired the gun in injuries involving 
children. The peer involved in the 
shooting death of a friend or sibling 
may have problems coping with feel- 
ings of guilt and perhaps fear and may 
not give accurate details about the 
events of the injury. Of interest, at 
least four boys in our study invented 
stories, usually blaming someone else, 
that they eventually changed. In one 
case of triplets playing with a gun, the 
two surviving triplets initially made 
up a story that a “masked man opened 
the door into the living room and 
fired.” Friends and family members 
will need extra attention in resolving 
any emotional problems these children 
may be encountering.®"° 





Our findings concur with others that _ 
most home firearm injuries occur ~ 
when the child is playing with the | 
gun.*’ Numerous firearm injuries have 
occurred when a child imitates a scene. 
he has seen on television.** Two groups 
of boys in the 10- to 14-year-old age ` 
group in our study were involved in 
games consisting of loading and point- 
ing the gun in a contest to see who 
could do it fastest. 

Older boys may play with nonpow- 
der firearms. Although they are often 
considered toys and are usually used. 
by children younger than age 15 years, 
they can cause serious injuries also.?. 
Two deaths in our study were from 
pellet gun injuries. 

This study looked at fatalities, but 
the morbidity from unintentional 
gunshot wounds is even greater. Un- 
intentional firearm injuries claim 
1200 to 1500 children’s lives each year, 
with an additional occurrence of 
8000 nonfatal injuries.* Preventive... 
measures would not only decrease the 
number of deaths due to injuries but 
could also greatly decrease nonfatal 
injuries. 

Suicides and homicides were not 
examined in this study, even though 
the distinction between these deaths 


and unintentional deaths may not al- 


ways be clear. Making guns less acces- 
sible to children and adolescents may 
also decrease the number of deaths 
from firearm suicides and homicides. 
Suicides and homicides are usually _ 
inflicted with whatever is most. avail- 
able. Since firearm injuries have a` 
very high case fatality rate, making 
firearms less available could replace 
these fatalities with less serious inju- < 
ries, ce 

Pediatricians, who have historically > 
been leaders in preventive health care, 
can take an active role in injury pre- 
vention. Eliminating firearms from 
the environment of children and ado- 
lescents is the safest preventive mea- 


sure.* However, as long as people own 


guns, other firearm safety precautions 
can be followed. Questions about fire- 
arms could be raised by physicians: 
during routine health visits.“ The 


American Academy of Pediatrics has’ 


suggested that the following rules for 
firearms in the house be discussed: (1) 
never keep a loaded gun in the house 
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“or car; =O keep g gun and ammunition 
locked in separate places; (3) always 


-treat a gun as if it were loaded and 


ready to fire; (4) never allow children 
-access to guns; and (5) have a gunsmith 
__ check antique and souvenir guns to be 
| sure they are not loaded and fix these 
- guns so they cannot be fired.“ The 
a recommended safety precautions for 
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the field that could also pertain to the E 
-home ¢ are (1) know how to operate and 
clean a gun before loading it; (2) never _ 


point a loaded gun at anyone; (3) al- 
ways unload a gun before setting it 
down; (4) disengage the barrel of the 
gun before passing it to another per- 
son; (5) handle a gun so that the muzzle 
can be controlled in the event of stum- 
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Pilot Evaluation of Instructing Parents of 








Newborns About Poison Prevention Strategies 


< Jessica M. Cooper; John A. Widness, MD; John S. O’Shea, MD 


_. @ Providing new parents with both 
- written and verbal Information about 
- polsons and with syrup of Ipecac ap- 
-peared to be successful when distrib- 
-uted at discharge of their normal new- 
. borns. New parents who received neither 
Information nor Ipecac served as con- 
„trols. Distribution occurred during a 
-nine-month period, which was followed 
after an interval of three months by a 
“| four-month evaluation period. The aver- 
us ‘age (SD) time between infant poison 
exposures and parent telephone calls to 
the statewide polison center during the 
evaluation period was 5+3 minutes for 
the subjects and 12 4 for age-matched 
‘and socloeconomically matched con- 
__ trols. Both groups had similar frequen- 
cles of potentially dangerous exposures 
for which syrup of ipecac was recom- 
mended. Subject parents appeared to 
“have homes which in various respects 
were significantly more child-safe than 
_ those of the controls. Significantly more 
control homes. contained. syrup of ipe- 
cac after the exposures than before 
(77% vs 41%). 
{AJDC 1988;142:627-629) 





Accidental ingestion of toxie sub- 
stances continues to be a major 
pediatric problem. In the United 
= States poisonings account for more 
than 4700 deaths annually. The annual 
incidence of nonfatal poisonings in 
-children exceeds 1 million, most often 
in children less than 6 years of age.’ 
Attempts that have been made to 
« reduce the morbidity and mortality 
include legislative requirements for 
- childproof packaging,? creation of the 


Accepted for publication Sept-14, 1987. 
.. From: the Division of Ambulatory Pediatrics, 
-Rhode Island Hospital (Ms Cooper and Dr 
< O'Shea), the Department of Pediatrics, Brown 
University (Ms Cooper and Drs Widness and 
= O'Shea) and the Department of Pediatrics, 
-Women and Infants’ Hospital of Rhode Island (Dr 
-Widness); Providence, RI. 

Reprints not available. 


~ AJDC—Vol 142, June 1988 





National Clearinghouse for Poison 
Control Centers (now disbanded) and 
of regional poison control centers, and 
public education using various media. 
These measures have been associated 
with declines in the ingestion/general 
population ratio from 5.7/1000 in 1973 
to 3.4/1000 in 1978, and in the fatality/ 
population ratio from 2.1/100000 in 
1963 to 0.5/100 000 in 1980. 

In the mid-1960s the Food and Drug 
Administration approved syrup of ip- 
ecac for over-the-counter availability 
as a safe and effective emetic to be 
used as medically directed for toxic 
ingestions. Fluid extract of ipecac, 
which is 14 times more potent than 
the syrup and is quite toxic itself, is 
no longer available in the United 
States. Syrup of ipecac bottles are 
labeled with the admonition that the 
syrup should not be given until after 
a physician or poison center has been 
consulted, since ingestion of some tox- 
ins may be worsened by the induction 
of vomiting (eg, alkali-containing 
products and some hydrocarbons). 
Syrup of ipecac has been recom- 
mended to be on hand at home by the 
American Medical Association, the 
American College of Emergency Phy- 
sicians, the American Academy of Pe- 
diatries, and the American Association 
of Poison Control Centers, and in edi- 
tions of pediatric textbooks. For 
many drugs, studies in adults have 
shown that intervals from ingestion to 
evacuation of longer than 30 minutes 
are not conducive to successful gastric 
emptying.** Some reports have also 
suggested that the cost of medical 
services can be substantially reduced 
with availability of ipecac in the home 
and telephone contact of a physician 
or poison center after an exposure.*%7 

The Rhode Island Poison Center, 
Providence, responds to 19000 calls 





per year. Approximately 15% of these _ 
calls result in a recommendation for _ 
gastric evacuation; 60% to 70% of such _ 
patients are younger than 6 years of _ 
age. mee 
We sought to determine if provision | 
of poison prevention instruction. and 
syrup of ipecac to parents of newborns _ 
might decrease the severity and time _ 
to treatment after poisoning episodes. _ 


SUBJECTS AND METHODS 







For nine months beginning in the spring _ 
of 1985, 1-oz bottles of syrup.ofipecac were __ 
distributed the day before discharge'to all — 
of the 5264 families of normal infants born 
at the Women and Infants’ Hospital of 
Rhode Island, Providence (Figure), These _ 
parents also received a set of instructions 
on “poison proofing” their homes and the 
actions to be taken in the event of a poison- 
ing. Standardized verbal instructions were 
given by the nursing staff, along with _ 
information sheets in the language spoken 
by the family. No similar programs were _ 
conducted during this period at any other 
hospitals in the Rhode Island area, from. __ 
which a total of 4484 normal newborns 
were discharged during the same nine — 
months. The overall socioeconomic distris 
bution of families at Women and Infants’ 
Hospital is similar to that of all other area 
hospitals combined (W, Hollinshead, P R. 





: Simon, unpublished data, 1986). 


For the four-month period beginning 12. 
months after the start of the distribution 
period, all calls to the Rhode Island Poison 
Center were studied that involved children 
between 3 and 16 months of age. Within 
one month of each poisoning encounter, the 
homes of 92% of.all such patients were 
contacted (ie, all with telephones and with 
at least one English-speaking parent in 
residence) and a standard questionnaire — 
was administered, The following items _ 
were elicited: when and where the patient oy 
was born; parental knowledge of poison 
prevention strategies; and any apparent. 
misuse of ipecac. Data for patients who had 
been born at Women and Infants’ Hospital 
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during the distribution period were com- 


pared with those for patients born else- 
where in the state during the same period. 
-During this postdistribution evaluation pe- 
riod the. mean. age of the subjects and 
< controls was 9.5 months. 

All data: were analyzed for statistical 
significance by two-tailed t testing or by x? 
determinations, with Yates’ correction ap- 
plied as indicated. 


RESULTS 


<= Only six children between 3 and 16 
_ months of age (of the approximately 
_ 6264 whose parents had received the 
poison instructions and syrup of ipe- 
cac) and for whom syrup of ipecac was 
~ recommended had their toxic expo- 
: sures reported to the Rhode Island 
- Poison Center. Two calls were received 
_ from the group of 4484 similar children 
_ whose parents had not received either 
_ instructions or syrup of ipecac when 
“their children were born elsewhere (P 
was not significant). None of these 
subject or control patients were 
< younger than 6 months of age. The 
mean (+SD) time between exposure 
and contacting the Rhode Island Poi- 
son Center, however, was 1224 min- 
utes for the two control patients and 
- 5+3 minutes for the other six patients 
- (P<.01). None of the patients were 
judged to have become symptomatic 
_ from poisoning at the time that the 
“ingestion was reported to the center, 
and none of these children were hos- 
~pitalized. 
< During the same four months of the 
‘previous year a total of 18 calls were 
-received by the poison center concern- 
“ing children between 3 and 16 months 
of age for whom syrup of ipecac was 
recommended. Only eight such calls 
were received, however, during the 
four months of postdistribution as- 
< sessment. For both years the number 
of births remained at approximately 


13.000. 


The homes of the six subject pa- 
tients where syrup of ipecac was rec- 
ommended were compared by tele- 
_ phone interviews with the homes of 22 
_ age-matched control patients having 
<: poison encounters during the same 
period. At the time of toxic exposure, 
-all six subject. homes had available 
< syrup of ipecae from the same lots 
distributed at the hospital, but only 
nine (41%) of the other 22 homes had 
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Distribution to: 
5264 Subject Parents 
(4484 Control Parents) 


Baseline 
Observation 


Postdistribution - 


Observation 





Study design. Postdistribution and baseline observations were compared for subject and 


control parents. 


any syrup of ipecac. Within one month 
following the poisoning 17 (77%) of the 
control homes reported having ipecac 
available (P<.02 for improvement). 

All of the six subject parents were 
able to describe properly the function 
of ipecac, as were 19 (86%) of the 22 
control parents. Although all subject 
parents contacted the poison center 
before using syrup of ipecac, two of 
the control parents (9%) used syrup of 
ipecac prematurely, a difference found 
not to be significant (P>.05, power 
>.50). 

When compared with subject par- 
ents (all of whom reported that they 
usually kept medicines, cleaning prod- 
ucts, and alcoholic beverages sepa- 
rated from their children) only eight 
(22%) of the 22 control homes reported 
having child-resistant closures on 
their medicine cabinets (P<.01). Fif- 
teen (68%) of the 22 control parents 
reported keeping cleaning products in 
closed containers (P<.05), and only 
seven (82%) kept alcoholic beverages 
inaccessible (P<.01). 

The estimated cost of the distribu- 
tion program per child was $3.35: $1 
for an individual container of syrup of 
ipecac, 20¢ for printed poison instruc- 
tions, and $2.15 for personnel (one 
half-time nurse dealing with the par- 
ents of 5264 newborns over nine 
months). 


COMMENT 


It appears from the results of the 
present study that distributing poison 
information and syrup of ipecae to 
parents of newborns is at least some- 
what effective in improving the re- 
sponse of parents to subsequent ex- 
posures, In contrast with control 
parents, the subject parents whose 
children experienced exposures 
treated with syrup of ipecac were more 
likely to have this drug available and 
contacted the poison center for advice 
more quickly. These parents reported. 
approximately the same number of — 
exposures as the controls, however, 
and their more rapid response time 
may not be clinically important. The 
subject parents may have been en- 
couraged to report encounters of less 
severity than the controls, because of 
the emphasis on poison prevention 
they had received at the hospital. - 
These parents claimed to have greater- 
“poison proofing” in their homes when 
interviewed by telephone within one 
month after their children were  in- 
volved in toxic exposures. To what 
extent these improvements could be 
confirmed would be worthy of study, 
as would the effect of older siblings i in 
the household. 

Even though there was a decline by 
56% in calls where syrup of ipecac was 
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- recommended over the two observa- 
_ tion periods, this difference in advice 
to use ipecac may be due more to 
_ gradual, subtle changes in center pol- 
-icies than to any real change in the 
< number of poison encounters. The to- 
tal. population served by the poison 
center did not change during the 
study, nor did the number of calls 
regarding patients of various ages. 
<= The relative value of verbal poison 
instruetion, compared with written 
«instruction and with the actual distri- 
- bution of syrup of ipecac, seems wor- 
thy of future study both soon after 
- birth and probably following a poison- 
ing incident. Future poison prevention 


1, Litovitz: TL, Norman SA, Veltri JC: 1985 
Annual Report of the American Association of 
Poison Control Centers National Data Collection 
System. Am J.E merg Med 1986;4:427-458. 
2. Walton: WW: An evaluation of the Poison 
: Prevention Packaging Act. Pediatrics 1982;69: 
863-370. 

8. Chaffee-Bahamon C, Lovejoy FH Jr: Ef- 
fectiveness of a regional poison center in reducing 
excess emergency room visits for children’s poi- 









approaches might then become more 
sharply focused, both to minimize ex- 
pense and to avoid dependence on an 
unwieldy number of health care per- 
sonnel for implementation. Similarly, 
the particular periods in their chil- 
dren’s development or the circum- 
stances when parents themselves are 
particularly receptive to poison pre- 
vention instruction should be deline- 
ated. For example, in the present 
study it seemed that parents might be 
particularly receptive the day before 
going home with a new baby or during 
the month after an exposure was re- 
ported. Finally, with the efficacy and 
safety of the widespread in-home pres- 
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ence of syrup of ipecac currently under. 
question, perhaps alternative strate- _ 
gies for minimizing poison morbidity _ 
could be substituted (eg, activated — 
charcoal). a 
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‘Ethyl Alcohol (Ethanol)-Containing Cologne, Perfume, and 
After-shave Ingestions in Children 


Deborah L. Scherger, RN; Kathleen M. Wruk, RN; Kenneth W. Kulig, MD; Barry H. Rumack, MD 


=e Colognes, perfumes, and after- 
-Shaves containing ethyl alcohol (etha- 
_ nol) are frequently Ingested by children. 
_ These products may contain from 50% 
to 99% ethanol. To determine if ingestion 
_of colognes, perfumes, or after-shaves 
_ by children results in serious ethanol 
_ toxic reactions, this retrospective study 
was performed. One hundred twenty- 
_three cases of children younger than 6 
_ years old who ingested these products 
were reviewed. The cases were arbitrar- 
lly divided Into three groups based on 
_ the amount ingested by history. Group 1 
included children in whom less than 30 
_ mL was ingested; group 2, 30 to 60 mL 
was ingested; and group 3, more than 
-60 to 105 mL was ingested. Of the 102 
patients in group 1, no children experi- 
enced symptoms or signs. One of 17 
children In group 2 was described by 
_ parents as sleepy but was asymptomatic 
-one hour. later. Two of four children in 
-group 3 behaved as if intoxicated, yet 
_ blood ethanol levels were undetectable 
within 2% hours after Ingestion. Based 
‘on our study, asymptomatic children 
< who Ingested by history less than 105 
-mL ofa cologne, perfume, or after-shave 
“and remain asymptomatic can be safely 
watched at home. All children with 
“symptoms of intoxication need health 
care facility reterral. 
(AJDC 1988;142:630-632) 


- [ ngestion of ethyl alcohol (ethanol) 
: containing cologne, perfume, and 
after-shave is common in children 
- younger than 6 years of age. In 1985, 
_ there were 16589 exposures reported 
-to the American Association of Poison 
_ Control Centers National Data Collec- 
_ tion system, with 15593 involving chil- 
dren younger than 6 years of age. No 
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deaths were reported, and only two 
cases reported major effects. 

Because most of these products con- 
tain 50% to 90% ethanol, there is 
concern about serious intoxication 
when accidentally ingested by chil- 
dren. Although the literature provides 
management guidelines for ethanol 
exposures, these guidelines do not 
specifically address accidental inges- 
tion of these ethanol-containing prod- 
ucts. Treatment may be based on the 
amount ingested by history or on the 
calculation of the predicted peak eth- 
anol level. This retrospective study 
was performed to determine the inci- 
dence and type of symptoms develop- 
ing after pediatric ingestion of etha- 
nol-containing cologne, perfume, and 
after-shave. 


PATIENTS AND METHODS 


A retrospective study involving children 
younger than 6 years of age ingesting 
ethanol-containing cologne, perfume, or 
after-shave and referred to the Rocky 
Mountain Poison and Drug Center, Denver, 
was performed. The study period was from 
Dee 1, 1984, to Jan 14, 1985 (a six-week 
period during the holidays). The 123 cases 
collected were arbitrarily divided into 
three groups based on the amount of prod- 
uct ingested by history. Group 1 included 
patients in whom less than 30 mL of the 
product was ingested by history; group 2 
ingested 30 to 60 mL by history; and group 
3 ingested more than 60 to 105 mL by 
history. Registered nurses ascertained the 
amount ingested by history from an adult 
caller. The amount the bottle contained 
when full minus the amount previously 
used minus the amount left determined the 
possible amount ingested. There were no 
cases in which more than 105 mL of the 
product was missing. Patients who could 
not be followed up by telephone were ex- 
cluded from the study. 

Each patient was analyzed for the follow- 
ing elements: (1) presence of symptoms, 
(2) induction of emesis, (8) referral to a 


health care facility (HCF), (4) length of 
follow-up, (5) predicted peak ethanol level, 
(6) measured ethanol (if done) level, and 
(7) outcome. All children with symptoms. 
of intoxication (drowsiness, ataxia, slurred 
speech) were referred to an HCF. The 
registered nurse treating the patient rec- 
ommended induction of emesis or referral 
to an HCF based on the history of the 
amount ingested, symptoms, or the pres- 
ence of dangerous coingestants. 

The treatment the child received was 
determined by the treating physician at 
the HCF. Length of follow-up: was deter- 
mined by the symptoms present, if emesis. 
was induced, or if the child was referred to. 
an HCF. The predicted peak ethanol level 
was caleulated by the following formula: 
dose x 0.79 (specifice gravity of etha- 
nol)= Cp (serum ethanol level) x volume. of 
distribution (0.6 L/kg for ethanol) x weight. 
in kilograms. If the childs weight was not. 
recorded, a mean weight chart for age and 
sex was used. 


RESULTS 


Of the 102 patients in group 1, one 
child received ipecac, no children ex- 
perienced signs or symptoms, and ne 
children were referred to an HCF. The 
mean length of follow-up for group 1 
was two hours (range, one to 19 hours) 
(Table 1). 

Of the 17 patients in group 2, six 
children received ipecac. One child in 
group 2 was described by parents as 
“a little more sleepy” 22 minutes after . 
the exposure. The Poison Center rec- 
ommended HCF referral and the par- 
ent declined. One hour later the child 
was described by mother as “normal.” 
Two patients in group 2 were seen in 
an HCF. In the first case, the Pulfon 
Center had recommended ipecac-in 
duced emesis for the child. The parent 
took the child to the HCF, and the 
child experienced no symptoms. In the" 
second case, the Poison Center had 
recommended HCF referral because 
the child had ingested a potentially 
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toxic amount of aspirin in addition to 
the after-shave. Neither child experi- 
enced symptoms. The mean length of 
follow-up in group 2 was four hours 
(range, one to 17 hours) (Table 1). 
=- Of the total of four patients in group 
‘8, one child received ipecac. The Poi- 
son Center had recommended ipecac- 
induced emesis at home but it was 
unavailable. The parent took the child 
to an HCF for emesis induction. The 
child experienced no symptoms. Three 
children in group 3 were described as 
having symptoms. The first child vom- 
ited spontaneously, had no symptoms 
of intoxication, and was asymptomatic 
one hour after exposure. The second 
child was described by the parent as 
ataxic and having slurred speech 30 
minutes after the exposure. The Poi- 
son Center referred the child to an 
HCF. The third child was described 
by the parent as “bumping into walls” 
and having slurred speech 45 minutes 
after exposure. The Poison Center 
referred the child to an HCF. The 
two children in group 3 who were 
referred to an HCF had undetectable 
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Mean Length 

Sentto of Follow-up, 
h (Range) 
0 2 (1-19) 


4 (1-17) 


3 (1-5) 


99 (3-274) 
351 (152-588) 
843 (542-1067) 


measured ethanol levels 2% hours 
after exposure and received no specific 
treatment. The mean length of follow- 
up in group 3 was three hours (range, 
one to five hours) (Table 1). The mean 
predicted peak ethanol level for group 
1 was 99 mg/dL (range, 3 to 274 mg/ 
dL); for group 2, 351 mg/dL (range, 
152 to 588 mg/dL); and for group 3, 
848 mg/dL (range, 542 to 1067 mg/dL) 
(Table 2). 


COMMENT 


The distinction among a cologne, 
perfume, and after-shave is primarily 
in the percentage of perfume oils and 
ethanol they contain. After-shaves 
may also contain small concentrations 
of emollients and rubefacients. No 
precise definition or formula for what 
constitutes a cologne, perfume, or af- 
ter-shave exists. They are similar in 
content, with ethanol being the pri- 
mary ingredient (Table 3)* (oral com- 
munications, Dr Gene Frank, Depart- 
ment of Research and Development, 
Beecham Cosmetics, Bensenville, Ill, 
July 1985, and Lucille Van Baaren, 
Department of Toxicology and Regu- 
latory Affairs, Avon Products, Suf- 
fern, NY, July 1985). 

The perfume oil component of these 
products generally consists of an es- 
sential oil or fragrance. Special dena- 
tured ethanols, excluding methyl al- 
cohol, make up the ethanol 
component. The Bureau of Alcohol, 









Tobacco, and Firearms regulates the _ 
types of denatured ethanols that man- _ 
ufacturers can use in these products? _ 
(oral communication, US Government, 
Treasury Department, Bureau of Al- 
cohol, Tobacco and Firearms, Wash- 
ington, DC, July 1985). 4 

Ethanol is rapidly absorbed from | 
the gastrointestinal tract, 20% inthe 
stomach, and 80% in the small intes- 


tine.: Peak blood ethanol concentra- 


tion is achieved 30 to 60 minutes after — : 
ingestion. Food in the stomach or _ 


drugs (eg, anticholinergies or sympa- 
thomimetics) delay ethanol absorp- 
tion‘* and can prolong the peak con-  _ 


centration time from one to three 


hours.** Ethanol is primarily metabo- 


lized in the liver (90%) by alcohol 


dehydrogenase. A small percentage is 
eliminated unchanged by the kidney _ 


and lungs (5% to 10%).*4* Tradition- 
ally, ethanol’s elimination has been _ 
explained by zero order (linear) kinet- 
ies where the rate of ethanol oxidation 


is constant regardless ofits concentra- _ 


tion. Recent studies have disputed this 


and have suggested that nonlinear ki- 
netics are involved.”* The rate of elim- 


ination of ethanol in adults varies from 
10 to 50 mg/dL/h and in children it. 


may be more rapid (in one series the... 


average elimination for children was. 
28.4 mg/dL/h).+? 

Ethanol toxicity in children is well 
described in the literature.’ Several 
cases of toxicity in children follows _ 


ing ingestion of ethanol-containing 


mouthwashes (14% to 29.9% ethanol) - 
have been reported, including one _ 
death.: Ethanol produces a central — 


nervous system toxicity, including 
emotional instability, motor incoordi- _ 


nation, ataxia, and, at higher doses, 
lethargy, obtundation, and coma. Gas- 
trointestinal irritation may result in 


nausea and vomiting. Hypothermia oc- — : 
curs secondary to peripheral vasodi- — 


lation and central nervous system de-. | 
pression. Hypoglycemia is a serious _ 
complication of acute ethanol intoxi- 
cation in children and chronic aleohol-: 
ics and, in some cases, may be delayed. 
Metabolic acidosis may also occur, ©. 
Death usually results from respiratory 
failure.+™ a 

Blood ethanol concentrations are _ 


generally consistent with clinical — 
symptoms. Chronic alcoholics usually __ 
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< tolerate higher ‘levels. than children 
and. abstainers. With blood ethanol 
concentrations less than 50 mg/dL, 
it is unlikely that symptoms will 
‘occur. Blood concentrations of 150 to 
‘800 mg/dL result in mental confusion, 
ataxia, exaggerated emotional states, 
_ changes in perception, and muscular 
incoordination; concentrations greater 
than 3800 mg/dL result in stupor, 
_ blurred vision, and marked muscular 
_ incoordination; and deaths have been 
reported with concentrations above 
400 mg/dL. The substantial lethal dose 
of ethanol in adults without supportive 
“therapy is 5 to 8 g/kg and for children 
3 g/kg. 
_ Given the known toxic effects of 
ethanol and the predicted peak etha- 
-nol value for each group in this series 
of patients, symptoms and elevated 
serum ethanol levels would have been 
_ expected in a majority of the children. 
Possible reasons that may account for 
the absence of symptoms include an 
inaccurate history of the amount in- 
gested or delayed absorption of the 
product. The history of the amount 


1. Litovitz TL, Normann SA, Veltri JC: 1985 
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Commercial Products: Gosselin. Baltimore, Wil- 
~diams & Wilkins, 1984, pp VI49-VI51. 
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4, Lovejoy F: Ethanol intoxication. Clin Tori- 
col Rev 1981;4:1-2. 

5. Kunkel: D: The toxic emergency, what do 
tests for ethanol intoxication mean? Emerg Med 
Clin North Am 1985:103-118. 

6. Pharmacology and toxicology of alcohol. 





ingested may have been inaccurate 
because the parent could not remem- 
ber the exact amount of product avail- 
able before the exposure. It is also 
difficult to ascertain the amount of 
liquid spilled in exact measurements. 
The child may not have ingested the 
amount missing because of the taste. 
If the child did ingest the product, 
absorption may have been delayed by 
food or medication in the stomach, 
decreasing the peak ethanol level and 
symptoms seen. These reasons may 
also account for the discrepancy be- 
tween measured and mean predicted 
peak ethanol levels in the two patients 
whose serum ethanol levels were re- 
ported. 

Our retrospective study did not ad- 
dress the efficacy of ipecac, lavage, 
activated charcoal, or cathartics. Be- 
cause peak concentrations of ethanol 
can be achieved within 30 to 60 min- 
utes, induction of emesis may be haz- 
ardous, as the emetic response (20 to 
30 minutes after administration) may 
coincide with the central nervous sys- 
tem depression seen following signifi- 
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CORRECTION 


cant ethanol ingestion. It is uncertain 


. if lavage or administration of activated 


charcoal and a cathartic would be ef- 
fective, as ethanol is so rapidly ab- 
sorbed. Although charcoal has been 
shown to significantly inhibit absorp- 
tion of ethanol in experimental ani- 
mals," it has not been efficacious in 
preventing absorption in humans.“ 


CONCLUSION | 


Based on the results of our study, 
children who ingest by history less 
than 105 mL of an ethanol-containing 
cologne, perfume, or after-shave and 
remain asymptomatic can be observed 
at home. Ingestions of greater than 
105 mL were not examined in this 
study. Home treatment can be. done 
safely only if there. were no. other: 
products ingested by history, if home 
observation can be accomplished by a 
responsible adult, if follow-up by the 
Poison Center can be done easily, and 
if an HCF is readily accessible. All 
children experiencing symptoms of in- 
toxication need an HCF referral. 
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Fatal Pepper Aspiration 


Stephen D. Cohle, MD; John D. Trestrail III, RPh; Michael A. Graham, MD; 
David W. Oxley, MD; Barry Walp, DO; Joseph Jachimezyk, MD 


#Eight patients (five previously undes- 
erlbed) died due to aspiration of pepper. 


. Seven deaths Invoived homicides, and 


one death was accidental In a child with 
. documented pica. The pepper was ad- 
ministered by the mothers in three chil- 
- dren and by a foster mother, the mother’s 
- . boyfriend, an adult male friend, and the 
“child's godfather in one case each. Hom- 
icidal pepper-aspiration shares many of 
the features of more conventional child 
abuse: in each instance, the child was 
-being punished, four of the seven as- 
. sallants Initially gave incorrect histo- 
riles, and four children were chronically 
abused. The facts that each death oc- 
curred in a different state and that five 
of the seven homicides occurred within 
the two years preceding the preparation 
of this report suggest that this form of 
child abuse is not confined to any single 
part of the country and may be increas- 
Ing In frequency. 
- (AIDC 1968;142:633-636) 


Reported cases of asphyxia by pep- 
per aspiration are few, with only 
one ease published before 1986.: In 
the recent past, five additional unpub- 
lished cases have been recognized, and 
these cases, plus a review of the three 
published cases, form the basis of 
this report. Nearly all cases of fatal 
pepper aspiration are homicidal; a 
complete medical history and autopsy 
identified the lone accidental death. 


PATIENT REPORTS 


Patients 1 (from Ohio), 2 (from Michigan), 
and 8 (from Massachusetts) have been pre- 
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viously described, and their case sum- 
maries are given in the Table. 

Patient 3 (From  Virginia).—The 
mother of this 24-year-old girl admitted 
that she poured pepper down the child’s 
throat as punishment for removing an in- 
fant sibling’s bottle. The child was taken to 
a local hospital where attempted intubation 
was unsuccessful. The tip of the endotra- 
cheal tube was covered with black pepper 
when it was withdrawn. 

The autopsy revealed multiple abrasions 
and contusions of different ages that in- 
volved the face, upper extremities, chest, 
back, buttocks, and lower extremities. In- 
ternal examination revealed occlusion of 
the larynx, trachea, and primary and sec- 
ondary bronchi by pepper. The stomach 
was packed with large quantities of black 
pepper that extended into the first portion 
of the duodenum. The gastric mucosa was 
hyperemic. 

Patient 4 (From Missouri).—This 5- 
month-old male infant was found by his 
mother as he was choking on black pepper. 
The mother said that she had stepped out 
of the room for a moment and that the child 
had apparently ingested pepper from a 
shaker that she had left on the floor. Ap- 
proximately ten minutes later, the child 
arrived at a local hospital emergency room. 
He was pronounced dead approximately 40 
minutes later. Scene examination revealed 
vomitus that contained black pepper in two 
locations in the apartment. The pepper 
shaker was clean and contained no mois- 
ture. It was approximately one fourth full. 
All the perforations in the chrome top were 
patent, and the top was on the shaker. The 
pepper container in a nearby cabinet was 
empty. The mother subsequenty confessed 
to putting pepper in the child’s mouth. She 
had also put pepper on his fingers to dis- 
courage him from putting his fingers in his 
mouth. 

Pertinent autopsy findings revealed a 
few grains of pepper in the aryepiglottic 
folds. Beginning at 0.5 em below the vocal 
cords, the larynx was occluded with black 
pepper, which extended into the right and 
left main-stem bronchi and some of the 
distal bronchi. The estimated volume of 
pepper was 12 mL. 

Patient 5 (From Texas).—This 2⁄2- 


year-old boy was in the presence of the © 
mother’s boyfriend when the child became __ 
unresponsive. The boyfriend stated that 
the child had poured pepper into his own’ . 
mouth. The mother: stated that the boy- 
friend frequently would beat the child for- 
real or imagined offenses. In the several’. 
weeks before the childs death, the boy- 


friend had begun to force the child to pat 
a rag in his mouth when he was beaten so 


that he would not cry out. A few minutes be- ` 

fore the child was found unconscious, the boy- 
friend had requested pepper and had re- 
moved the lid from the shaker; he then had 
gone to the rear of the residence with the 
child. The boyfriend and the mother drove __ 
the child to the hospital where the child 


was pronounced dead approximately one 


half hour later. Although the mother ink 
tially denied knowledge of what had hap- 
pened, shesubsequentlytoldthepolice what.” 
had transpired. The mother further stated 
that her boyfriend got frustrated with her 
because she did not discipline the child. = 
Examination of the childs clothing re- 


vealed pepper on the back of his shirt. The 


autopsy revealed contusions of the face, — 
extremities, buttocks, and penis. There was - 
an irregular recently healed sear over the 
lateral aspect of the childs left arm. The 
trachea, bronchi, and terminal bronchi 
were filled with pepper. The bronchial mu- 
cosa was hyperemic. There was pulmonary 
edema. The oropharynx contained a large 
amount of pepper. The esophagus was filled 
with pepper, and the stomach contained a 
small amount of pepper. 

Patient 6 (From Pennsylvania) -This 
2-year-old girl “stopped breathing” inthe 
presence of her 45-year-old godfather. The 
godfather stated that he had been baby- 
sitting the child and that she and another © 
child were playing in another room, When — 
he went into the kitchen to get a drink, he 


saw her lying on the floor of the hallway. 


He stated that she had “gotten into pepper” 
once before. Pepper was noted on the hall- 
way floor near where the child had been _ 
found, and a pepper shaker was present on 
the kitchen sink. The child was pronounced 
dead shortly after arrival at a local hospi 
tal. i 

Autopsy examination revealed abundant 
black pepper around the childs face and 
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*Gl indicates gastrointestinal. 


palm of each hand. An endotracheal tube 
in the mouth contained a small amount of 
black pepper. Faint contusions were noted 
m me bae surfaces of the upper and 













ation of the airway revealed that 
the distal trachea and proximal bronchi 
were filled with an estimated 3 to 5 mL of 
pepper. There was bilateral pulmonary 
ema. Approximately 3 mL of pepper was 
present in the esophagus, and pepper was 
also noted to be in the stomach. The god- 
father subsequently confessed that the 
hild had been eating pepper, and he poured 
pepper into her mouth to “teach her a 
lesson.” The lid from the shaker had been 
removed by the child. 
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Punishment for taking 
bottie from infant 
sibling 


Punishment for lying 


Punishment for taking 
siblings bottie 


Punishment for putting 
fingers in mouth 


Trachea, main-stem, and 
secondary bronchi filled 
with pepper; pepper in 
pharynx, 0.35 g of 
pepper in stomach 

Pepper impacted in main- 
stem bronchi and within 
esophagus, stomach, 
duodenum, and jejunum; 
4 mL in airway, 6 mL in 
Gi* tract, and 0.5 mi. 
removed before death 


Pepper occluding trachea 
to secondary bronchi, 
pepper packed in 
stomach and first part of 
duodenum 


Pepper impacted in 
infraglottic larynx, main- 
stem bronchi, and 
occasionally in distal 
bronchi (12 mL of 
pepper) 

Pepper on clothing, pepper 
axtending from larynx to 
terminal bronchi, 
mucosa was hyperemic 


Distal trachea and 
proximal bronchi filled 
with pepper (3-5 mL), 

3 mL of pepper in 
esophagus, and pepper 
in stomach 

Larynx, trachea, and large 
and smail bronchi 
covered by pepper 


involuntary. 
ma 
5y 


Boyfriend: injury to á 
chiid/50 y; mother: injury 
to a child/5 y 


Charged with general 
homicide, acquitted in 
jury trial 


Charged with murder 


mixed with 
Worcestershire sauce; 
pepper in oropharynx, 
esophagus, and 
stomach 


Nonocclusive pepper in 
trachea, larynx, and 
stomach; pneumonia 
with diffuse alveolar 
damage; organic brain 


disease 


Patient 7 (From New Jersey).—This 
10-year-old boy was living for the summer 
with a man and his wife; the husband had 
been the child’s “Big Brother.” The assailant 
(the adult male) initially stated that he 
heard a noise that sounded like a fall coming 
from the bathroom, and when he broke 
through the door, he found the child unre- 
sponsive in the bathtub, which contained 
water. He stated that he removed the child 
from the bathtub and called for assistance. 
It was noted by the first responders that 
the childs hair and underpants were dry. 
He was taken to an emergency department 
where a gastric lavage revealed what ap- 
peared to be bloody fluid and material 
consistent with black pepper. When con- 





fronted with this, the assailant admitted 
that he had forced the child to ingest 
pepper as punishment for not eating break- 
fast. 

According to the wife, the assailant 
forced the child to ingest pepper and 
Worcestershire sauce after he had thrown 
the child to the floor, placed his knees on 
his upper abdomen, pinched his nose, and 
forced the pepper and Worcestershire 
sauce into his mouth. He then banged the 
child’s head on the back of a wooden chair 
and took the child into the bathroom. Ap- 
proximately ten minutes later, the assailant 
called for medical help. nan 

Additional history indicated that on pre- 


` vious occasions the assailant had forced the 
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-child to ingest pepper and occasionally 
-> Tabasco sauce or horseradish; he would 
-. then take the child into the bathroom and 
: < hold his. head in the toilet. On previous 

- occasions, the child had stated that he had 
been beaten by the assailant, and the as- 
sailant himself admitted having slapped the 
child on numerous occasions. 

The autopsy revealed a laceration of the 
deceased child's lower lip, a recently healed 
abrasion of the right temple and cheek, and 
several contusions of the left side of the 
chest. There were numerous small contu- 
sions on the medial aspect of the right arm, 
three of which were consistent with having 
- been made by a finger. There was a contu- 
sion on the left shoulder, a laceration of the 
-: feft leg, and a laceration of the left thigh. 
| < The larynx, trachea, and bronchi, including 
the smallest visible bronchi, contained 
large amounts of pepper. An odor sugges- 
tive of Worcestershire sauce was noted. 
Pepper was present in the esophagus and 

~ stomach. There were three serosal contu- 
< sions within the duodenum. 
COMMENT 


“> Common black pepper is the unripe 

dried fruit of the woody perennial 
plant, Piper nigrum (family, Piper- 
---aceae). Black pepper contains 2% to 
4% volatile oils that consist of a com- 
plex mixture of monoterpenes (70% to 
80%) and sesquiterpenes (20% to 30%), 
» 5% to 9% piperine (trans, trans-5,3 
_ [4-methylenedioxyphenyl - 2, 4-penta- 
dienoic perididel]), piperidine, pi- 
perettine, chavicin, and other minor 
alkaloids.‘ 

Piperine, the primary irritant in 
pepper, is usually initially tasteless 
but produces a burning aftertaste. It 
is neutral to litmus, and practically 
insoluble in water (40 mg/L). It has 
been used as an insecticide because it 
has a toxicity to houseflies greater 
-than that of pyrethrum.: Contact with 

ground pepper can cause redness of 
the eyes and swelling of the eyelids.: 
Itis clear that the seven cases of homi- 
cidal pepper aspiration have much in 
common with other, more typical types 
of child abuse. Each victim was a young 
child—all but one were 5 years of age 
or younger, and consequently much 
smaller than the adult assailants. In 
each instance, the reason for the pep- 
per administration was punishment. 
- The perpetrators were all caretakers 
of the children, and they included the 
__ mother (three patients), foster mother, 
_ godfather, mother’s boyfriend, and an 
adult male friend (one patient each). 
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For four patients, the assailant initially 
gave an incorrect history as to how the 
child was asphyxiated. For patient 2, 
the foster mother stated that her intent 
was to punish the child by shaking a 
few grains of pepper onto his tongue; 
yet, she removed the entire lid of the 
shaker to do this. The top of the plastic 
pepper container had perforations ca- 
pable of discharging small amounts of 
pepper. In four instances, the child had 
been abused before. In the lone acci- 
dental death? (patient 8, Table), there 
was a history of pica and emotional 
upset within the family. The autopsy 
documented the presence of crganic 
brain disease and the absence of acute 
and chronic abuse. 

Mechanical obstruction and mucosal 
edema are the two mechanisms of 
death. For patients 1 through 7, whose 
deaths were certified as homicides, the 
mechanism of death was mechanical 
obstruction of the airway. Sheahan and 
others? postulated that the child in 
their report asphyxiated by a combi- 
nation of airway obstruction and pip- 
erine-induced mucosal edema. In the 
nearly fatal case of pepper aspiration 
described by Flintoff and Poushter,’ a 
2¥2-month-old female infant poured an 
unknown quantity of pepper into her 
mouth. She presented with dyspnea 
30 minutes later that required a trach- 
eostomy with ventilatory assistance, 
tracheobronchial lavage, and steroid 
administration. She was discharged in 
good health two days later. In this 
patient, the airway obstruction was 
ascribed solely to mucous membrane 
swelling caused by the irritant effects 
of pepper. 

Failure to recognize the criminal 
nature of the act may result in no 
punishment. In patient 2, despite the 
fact that the crime fit the criteria for 
involuntary manslaughter, namely, 
gross negligence on the part of the 
foster mother, a coroner’s jury found 
her conduct to be “negligent but law- 
ful,” and she was not prosecuted. In 
patient 6, the defendant was acquitted 
in a jury trial. Sentences for those 
persons who were convicted ranged 
from five to 50 years, 

Black pepper exposures that were 
reported to two regional poison cen- 
ters were reviewed. These cases were 
reported by parents, other caretakers, 
or the victims themselves to the poison 

















centers, seeking advice on treatment. 
At the Blodgett Regional Poison Cen- 
ter in Grand Rapids, Mich, from Jan- _ 
uary 1985 to March 1987, there were 
20 black pepper exposures out of — 
68036 total cases for a prevalence of 
2.8/10 000. Of these 20 cases, 15 were 
ocular, two were ingestion only, and 
one each were ingestion and ocular, . 
ingestion and dermal, and dermal. One 
of the ingestion cases was a probable — 
food allergy in a 26-year-old woman, 
and the others occurred in children 
aged 1 to 2 years who were found © 
eating pepper. One 2-year-old child 
exhibited sneezing and crying, along 
with redness of the exposed eye. In no 
case did the poison specialist have to 
refer the child for medical care. The _ 
National Capital Poison Center in 
Washington, DC, had eight cases of 
black pepper exposure out of 52013 in — 
1985 and 1986, for a prevalence of 
1.5/10000. Seven cases were ocular 
and showed symptoms. of eye irrita- 
tion. The lone case of ingestion oc- 
curred in a 3-year-old child who > 
dumped a box of pepper in his mouth 
and subsequently vomited. His 
mother washed his mouth with water 
and, on a follow-up call on the next 
day, reported that he was well. All. 
exposures were apparently accidental. 
With the exception of the food allergy, _ 
all ingestions involved only the gastro- 
intestinal tract. None of these re- 
quired medical treatment. Nationally, 
there were 391 cases of black pepper 
exposure in 1985 and 1986. During 
this time, 1999 407 calls were received. 
for a prevalence of 2.0/10 000. 
It is clear that nearly all cases of 
pepper aspiration are a manifestation 
of child abuse. The lone accidental 
death in this series was documented 
by obtaining the medical history, scene 
investigation, and autopsy, all of which 
should be performed in every sudden 
unexpected death of a child. The re- 
port of the nonfatal case of purport- 
edly self-administered pepper aspira- 
tion by Flintoff and Poushter’ does not 
mention whether forced administra- 
tion of pepper was excluded. We rec- 
ommend the following to physicians 
who encounter children who have as- 
pirated pepper: (1) obtain a thorough 
history, including the circumstances 
under which the injury took place, 
examine the offending pepper con- — 
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tainer and the scene when appropri- 
ate, and obtain the medical history 
with child abuse reference; (2) perform 
a thorough physical examination/au- 
topsy with estimation of the amount of 
pepper ingested, examination of the 
buccal mucosa, and notation of any 
recent or remote injuries; and (3) when 
warranted, contact. a child protective 
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service worker and local police agency. 


The wide geographic distribution of 
these deaths suggests that the admin- 
istration of pepper as a form of punish- 
ment is not restricted to any particular 
locale. The fact that most cases have 
occurred in the last two years suggests 
that this form of abuse is increasing in 
frequency. 
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Intentional Ipecac Poisoning in Children 


H. Juhling McClung, MD; Robert Murray, MD; Nancy Jo Braden, MD; 
John Fyda, MD; Robert P. Myers, DO; Lynn Gutches, ACSW 


© Ipecac (emetine) is a safe emetic for 
emergency home use. Its ready availa- 
bility also provides the potential for chlid 
abuse and chronic self-induced emesis. 
The chronic administration of ipecac can 
-resuit-In. unusual symptom complexes 
such as chronic diarrhea and vomiting, 
muscle weakness, colitis, cardlomyopa- 
thy, fever, edema, or electrolyte distur- 
bances. We describe patients who were 
intentionally polsoned and who demon- 
strated these symptoms. Because of the 
widespread use of Ipecac for therapy in 
-acute accidental polsonings, toxicology 
laboratories may not look for or report 
the presence of this drug In thelr routine 
screens. This may delay the recognition 
of chronic Ipecac poisoning in patients. 
(AJDC 1988;142:637-639) 


Je an effort to curtail complications 
from accidental poisoning in chil- 
dren, the use of syrup of ipecac has 
been widely advocated. Although it 
has been accepted as a safe drug for 
inducing emesis,’ toxicity from chronic 
ingestion of this drug has been de- 
seribed in both the lay and medical 
literature, especially in patients with 
anorexia nervosa." We recently 
treated three patients with chronic 
poisoning by parental administration 
of ipecac. These three children shared 
common features of presentation, par- 
ental behavior, and hospital course. 


PATIENT REPORTS 


Patient 1,—A 10-month-old female in- 
fant was referred for recurrent diarrhea 
and vomiting. She had previously been 
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admitted on multiple occasions to both local 
and referral hospitals with negative evalua- 
tions and persistent symptoms. She was 
well nourished and had a mild delay in 
motor function. Her liquid stools were re- 
peatedly normal on culture, and results of 
examinations for ova and parasites were 
normal. No white blood cells, red blood 
cells, or significant volumes of stool were 
detected. The level of a,-antitrypsin in her 
stool, a measure of protein loss, was mildly 
elevated. Results of a jejunal biopsy were 
normal. Colonoscopy showed streaks of 
erythema, and a biopsy specimen indicated 
mild colitis. The child responded to the 
gradual introduction of soy formula and was 
discharged; she was readmitted within two 
days for vomiting. Diarrhea was less promi- 
nent. Sporadic emesis continued despite 
the withdrawal of feeding. Although the 
child could not tolerate ice chips, results of 
an upper gastrointestinal tract barium 
swallow and a nuclear gastric emptying 
study were normal. Results of multiple 
toxicology screens of the urine were nor- 
mal. The child became progressively more 
irritable and weak as repeated attempts to 
advance feedings failed, so parenteral nu- 
trition was initiated. A chest effusion of 
obscure cause developed, which required 
thoracentesis. 

During the course of the hospitalization, 
the mother became alternatively frantic 
and accusatory. She frequently refused to 
allow tests to be performed and threatened 
to take the child to another institution. 
Another parent on the floor reported that 
this mother had bottles of ipecac in her 
purse. Screening tests for ipecac were 
positive on multiple samples using control 
standards and two separate analytical 
methods. All symptoms resolved rapidly 
once the child was separated from her 
mother. Only after the diagnosis was estab- 
lished did the maternal grandparents con- 
fess concern about previous maternal be- 
havior and competence. 

This patient was discharged to a foster 
home in the temporary custody of children’s 
services. She remained there for approxi- 
mately 18 months. The child was returned 
to the home only after this young single 
mother, who initially refused to comply 


with court-ordered recommendations, _ 


completed a psychological evaluation, psy- 


chiatric counseling, and parenting classes... 
The protective services agency has re- 
mained involved with the family after 24% 
years. 


PATIENT 2,—A 21-month-old male infant ©. 
was admitted with a complicated history of 


vomiting and diarrhea and multiple hospi: 5 
talizations. According to the mother, the 


patient had begun episodes of vomiting. 


shortly after birth and was hospitalized for. - 
dehydration at 3 weeks of age. All test 


results were normal. At the time of admis- 
sion, the mother reported between ten and _ 
15 episodes of vomiting per day associated = 


with occasional diarrhea. His height and 
weight were approximately the 96th per- 


centile for age. Results of the physical. _ 


examination were unremarkable. Although: 
results of serum, stool, and radiologie stud: 
ies were normal, the child continued to. 


vomit. Because of inconsistencies between. 


the history and physical findings, tox- 
icology screens of vomitus and urine were. 
requested. All test. results were negative 
until we requested evaluation for ipecac 
(Toxi-Lab TLC screen, Marian Scientific, 


Kansas City, Mo), which was detected in 


both urine and vomitus. The mother’s vis: _ 


itations were restricted, and the child was. 


given a regular diet and had no further: 


symptoms. It was then discovered that this- : 
child was the object of a custody battle, i 
which may have provided a motivation for =- 


the poisoning. `; 
At hospital discharge, the natural father — 
and his wife were given temporary custody. 
The mother completed parenting classes as 
advised by children’s services. She did not, 
however, complete the recommended coum- 


seling sessions. Primarily due to the faco 
ther’s agreement, the child was returned to. 
the home of his mother. and her husband” | 


after 11 months. Children’s services has 
remained peripherally involved after 22... 
months. : 
Patient 3,— Admission of this 8-month- 
old boy was prompted by the mother’s _ 
appeal for help after local physicians had 
failed to diagnose the cause of his chronic __ 
vomiting and diarrhea. The child had been 
hospitalized for these symptoms at 1,3; 6, ; 
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Gastrointestinal symptoms 


Mucosal irritation 
Neurologic symptoms 
weakness 
Peripheral neuritis 
Convulsions 


and 8 months of age, and each episode had 

resolved without a diagnosis. He was well 

nourished but appeared “floppy” and had a 

six-month developmental delay. His stools 
became ‘well formed within the first few 
days, and results of an extensive evaluation 
were negative. His muscle tone and motor 
skills improved, and he was discharged 
receiving regular formula. Several days 
jater, diarrhea resumed, along with the 

symptom of progressive “floppiness” and a 

macular rash. Striking truncal weakness 

associated with asymmetric weakness in 

the limbs was noted, although the periph- 
eral reflexes were intact. During this evalu- 

vation, diarrhea and vomiting became in- 
: ogreasingly prominent but occurred with no 
relation to meals or time of day. His weight 
was maintained. Results of an upper gas- 
trointestinal tract series with a small- 
bowel follow-through, electroencephalo- 
< gram, and computed tomographic scan 
‘were normal, as were muscle enzyme lev- 
els. 

The child was relatively content and 
consumed an adequate intake of formula, 
but the tearful mother frequently chal- 
lenged the physicians lack of a diagnosis 
and demanded “that something be done.” 
Because the vomiting did not fit anticipated 
patterns, a urine sereen was done for ipe- 
cac, and results were positive. Bottles of 
ipecac were found in the patients closet. 
The mother admitted that she felt the need 
to maintain the physicians’ interest in her 
childs case. On separation, vomiting 
abated. The muscle weakness resolved over 
several months. 

Children’s services received temporary 
custody of this child and his 44-year-old 
sister for three months during foster home 
„placement and then received a protective 
“service order that covered approximately 
the next 16 months. The mother did com- 
plete the required ten counseling sessions 
and family life classes. The protective 
„agency personnel currently have concerns 

over inappropriate and repeated com- 
plaints about illnesses in the child that have 
` not been substantiated by the local physi- 
cian. There is a homemaker in the family 
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Cardiovascular symptoms 
Tachycardia 
Arrhythmias 
Cardiomyopathy 
Shock 

Miscellaneous symptoms 
Weight loss 
Edema 
Electrolyte imbalance 
Allergic reactions 
Fever 
Macular rashes 





home one day each week for support, but 
the situation appears unresolved. 


COMMENT 


Ipecac has achieved broad public 
awareness. It has been promoted as a 
safe emetic, has been endorsed for use 
in poison control kits, and is dissemi- 
nated widely to households with chil- 
dren.*® The acute and chronic tox- 
icities of this drug, however, have not 
been emphasized to physicians.° 

Ipecac is a natural product com- 
posed of emetine, cephaeline, and psy- 
chotrine. Emetine has the most phar- 
macologic activity to produce nausea, 
vomiting, and diarrhea. It has been 
used since 1912 as an amebicide. This 
long-term use led to the description of 
its chronic effects. 

Emetine persists in body organs up 
to 60 days after systemic treatment.’ 
Ordinarily, the gastrointestinal effects 
dramatically reduce systemic absorp- 
tion; however, emesis can be delayed or 
incomplete in the presence of milk or 
subemetic doses of ipecac.® Toxicity 
after systemic absorption of emetine is 
cumulative and has prominent effects 
on the gastrointestinal, neuromuscu- 
lar, and cardiovascular systems** (Ta- 
ble). The cardiac manifestations are 
the most dangerous. They include ini- 
tial tachycardia followed by flattened 
and inverted T waves and a prolonged 
QT interval on the electrocardiogram, 
which can be associated with fulminant 
cardiomyopathy and death from car- 
diac failure." These three patients 
illustrate the gastrointestinal, cuta- 
neous, and neuromuscular symp- 
toms*" (Table). The chronic symptoms 
can last for weeks, since more than 
one third of the drug is retained in the 
body longer than 35 days.’ While acute 
hemorrhagic enteropathy is a compli- 


cation of acute overdose, it is not a 
feature of chronic toxicity." 

Although the presenting complaints 
were vomiting and diarrhea, the pa- 
tients share common features of inten- 
tional poisoning. Parents referred 
the children and voiced their frustra- 
tion with the persistence of symptoms 
in spite of multiple negative evalua- 
tions at other hospitals. The children, 
all less than 2 years of age, appeared 
well nourished. In two cases, devel- 
opment appeared delayed because of 
poor gross motor control. The pattern 
of vomiting and the tempo of its course 
were not typical for infectious, ana- 
tomic, or metabolic causes, Tolerance 
of feeding was sporadic, but barium 
radiologic and nuclear gastric empty- 
ing studies were tolerated, and results 
were normal in each patient. 

All three children were poisoned by 
their natural mothers, who seemed 
oblivious of the danger to their chil- 
dren from their actions. This conforms 
to the disorder recently labeled as 
“Munchausen’s by proxy” The three 
mothers verbalized their concern as 
the child’s medical status deteriorated 
and uncomfortable therapeutic and di- 
agnostic maneuvers were undertaken; 
however, the episodes of emesis in- 
creased over the course of hospitali- 
zation. Symptoms immediately sub- 
sided after separation from the mother. 
A history of social disruption had been 
carefully concealed, and the hospital- 
ization had obviously supplied each 
mother with substantial personal gain. 

Initial urine screens did not detect 
ipecac, because many standard labora- 
tory procedures do not include it. We 
recommended that toxicology labora- 
tories utilize methods that include 
ipecac in their screens and report its 
presence in all samples and that physi- 
cians who suspect chronic vomiting 
from factitious causes request urine - 
screening specifically for ipecac. In — 
spite of the importance of ipecac in the 
management of acute accidental inges- 
tions,*” physicians should be aware 
that the drug has a potential for both 
acute and chronic abuse. 
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: Syrup of Ipecac 







© Data from a nationally representa- 
tive sample of household interviews 
were analyzed to examine public prepar- 
_- edness for childhood poisoning epl- 
: sodes. Eighty-elght percent (61% to 77% 
_ in. nonwhite groups) of respondents 
_ from households with children younger 
_ than 10 years had heard of poison con- 
trol centers and 70% (50% to 57% in 
nonwhites) stated that they had the tel- 
ephone number of such a center. In 
contrast only 25% stated they had syrup 
of Ipecac In their home. Among blacks 
and Hispanics this proportion was 9%. 
-=< To explore possible reasons for this we 
|. telephoned a sample of 65 physicians 
listed In the greater Washington, DC, 
telephone directory as providers of care 
_ © tor Infants and children. Of the 45 (69%) 
| who agreed to be Interviewed, 73% in- 
formed thelr patients about poison con- 
_ trol centers and 53% provided the appro- 
-priate telephone number. Although 78% 
- belleved parents shouid have Ipecac in 
the house, only three (7%) of 45 actually 
- dispensed Ipecac to parents. We con- 
-clude that Ipecac Is not widely avaliable 
in the homes of American children. By 
regularly dispensing it In the course of 
pediatric care, physicians could largely 
- < remedy this deficiency. 
(AJDC 1988;142:640-642) 


Derite the continued drop in deaths 

: attributable to childhood poison- 
ing,’ the ingestion of toxic substances 
by children continues to be a signifi- 
cant public health issue.2* As many as 
180000 children under 5 years of age 
were estimated to ingest poisons in 
1986.) The introduction of safety caps 
and public education about accidental 
ingestions and about appropriate 
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: The Case for Distribution From Physicians’ Offices 


` Michael H. Malloy, MD, MSc, George G. Rhoads, MD, MPH 


steps in case of ingestion have been 
the key public health approaches to 
this problem. In this communication 
we examine the impact of the educa- 
tional effort on various segments of 
the US population. 


For editorial comment 
see pp 595 and 596. 


Using the 1985 Health Promotion 
and Disease Prevention Supplement 
of the National Health Interview Sur- 
vey (NHIS), we estimated by several 
demographic characteristics the pro- 
portion of the US population with 
children under 10 years of age that 
had heard of a poison control center, 
that had the telephone number of a 
poison control center, and that had 
syrup of ipecac in the home. We also 
conducted a small telephone survey of 
pediatricians in the Washington, DC, 
area to ascertain their attitudes and 
practices with respect to poison pre- 


vention. METHODS 


The NHIS is a continuous survey con- 
ducted by the National Center for Health 
Statistics that obtains basic information on 
the health knowledge, behavior, and prac- 
tices of the US population. This survey is 
a complex multistage area probability sam- 
ple. Basic health and demographic infor- 
mation is obtained from a weekly national 
probability sample of US households. A 
random subsample is selected to respond 
to questions of special interest. The NHIS 
of 1985 consisted of 36399 eligible house- 
holds. The questionnaire administered to 
the sample consisted of two parts. The first 
part requested information on basic health, 
socioeconomic variables, and demographic 
variables. The second part requested infor- 
mation on accident/disease prevention and 
health promotion behavior. The nonre- 
sponse rate for the Health Promotion and 
Disease Prevention Questionnaire was ap- 
proximately 11%. Details of the 1985 Sur- 


vey have been previously published.‘ 

The questions pertaining to childhood 
poisoning on the 1985 supplement were as 
follows: (1) Have you ever heard about 
poison control centers? (2) Do you have the 
telephone number for a poison control cen- 
ter? (3) There is a medication called ipecac 
syrup that is sometimes taken to cause.. 
vomiting after something poisonous. is 
swallowed. Do you now have any ipecac 
syrup in this household? 

Responses to these questions from 
households with children less than 10 years 
of age were cross tabulated by the age of 
the household informant, ethnicity, marital — 
status, the highest educational level 
achieved by the responsible adult family 
member, family income, and location in a 
metropolitan statistical area. Results are 
presented as the proportion of the US 
population responding positively to these 
questions. This estimate was derived from 
weighted responses of the households in 
the survey. 

Sixty-five physicians listed in the Wash- 
ington, DC, telephone directory as provid- 
ing care to infants end children were ran- 
domly selected for a telephone interview 
The interview consisted of ten questions 
concerning preventive health measures 
that these physicians may or may not 
have incorporated into. their practice. 
Forty-five (69%) physicians agreed to be 
interviewed. 


RESULTS 


Overall, 88% of respondents had 
heard of poison control centers. These 
proportions varied by age of the 
respondent, ethnicity, 
status, income, and locale (Table). For 
example, 94% of whites responding 
had heard of poison control centers, 
while only 61% of “other” races (ex- 
eluding blacks and Hispanics) had 
heard of such centers. Educational 
status also affected the response to 
this question. Only 69% of households 
where the highest. level of education 
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Have Heard of 
Poison Control 


Centers, % 


77.4 

Hispanic 66.9 
` Other 61.2 
Educational status, y 

0-11 69.2 

12 88.2 


13-15 91.7 
16 


17 


< MSA, central city 83.3 
MSA, noncity 90.1 
Non-MSA 90.2 

Annual family income, $ 
<5000 77.3 
5000-6999 82.3 
7000-9999 76.7 
10000-14999 83.9 
15000-19999 85.4 
20000-24999 91.5 
25 000-34 999 91.7 
35 000-49 999 93.6 
250000 93.9 


*MSA indicates metropolitan statistical area. 


was 11 years or less responded posi- 
tively to this question compared with 
94% for households with a member 
who had 17 or more years of education. 

_ About 70% of respondents from 
households with children less than 10 
years old indicated that they actually 
had the telephone number of a poison 
control center. Educational status was 
_. associated with substantial variation 
_in this proportion. Only 51% of respon- 
dents with 11 years of education or 
less had the telephone number of a 
poison control center compared with 
82% of those with 17 years or more of 
< education. Differences in ethnicity, 
: age, and family income also accounted 
for 20% to 30% variation in the pro- 
portion of households having this in- 

formation. 

In contrast to the widespread 
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Have Telephone 
Number of 
Center, % 


Have Ipecac 
in Household, % 









54.8 8.8 
56.9 9.0 
50.0 15.1 
51.0 7.0 





66.3 
72.0 


18.8 
27.3 



















67.7 21.3 
74.4 56.5 
63.7 19.1 
56.9 9.8 
59.3 11.7 
54.7 11.6 
59.3 15.3 
65.3 21.9 
70.6 25.7 
75.7 28.4 
76.0 35.9 
78.0 40.9 


knowledge of poison control centers 
was the limited proportion of homes 
with children under 10 years cf age in 
which ipecac was available. This 
amounted to only 25% overall. It was 
9% for black and Hispanic households 
and 7% for households in which the 
respondent had not completed 12 
years of school. Ipecac was most likely 
to be present in suburban homes 
where 56% reported having it en hand. 
Among homes with children ander 5 
years of age, the overall proportion 
having ipecac was 26% (not shown). 
To explore physician practices in 
poisoning prevention we attempted 
telephone interviews with 65 practi- 
tioners who had listed themselves in 
the metropolitan Washington, DC, 
“yellow pages” under “Pediatrics.” Of 
the 45 (69%) we were able to interview, 












33 (73%) informed parents of the ex 
istence of poison control centers and 
24 (53%) supplied a center telephone 
number. While more than three quar- 
ters (35 [78%]) of these physicians told _ 
parents to keep ipecac at home, only 
three (7%) (95% confidence inter- 
val = 1% to 18%) actually dispensed it 
from their offices. 


COMMENT 


In the 1950s, accidental ingestions | 
of toxic substances were estimated to- 
occur in some 500000 children a year 
and caused 500 deaths annually.* The — 
first Poison Control Center, which was: 
organized in response to this problem, | 
opened in Chicago in 1953. Since that. 
time several national organizations _ 
have evolved to help coordinate the 
exchange of diagnostic and therapeu- _ 
tic information. Congress has man- 
dated safety packaging standards for. 
drugs and other toxic substances and 
in 1962 established an annual National _ 
Poison Prevention Week to heighten 
the publics awareness of the problems — 
associated with childhood ingestions. - 
Since that time poison-related deaths — 
in children less than 5 years of age 
have decreased from 450 in 1961 to 55 
in 1983.: 

The 1985 Health Interview Supple- _ 
ment provides substantial evidence of 
the success of this educational effort. 
Nine of ten respondents with young 
children had heard of poison control 
centers and seven of ten said they had _ 
a telephone number available. How- 
ever, ipecac was available in only one _ 
quarter of these households, and in. 
rural areas, where delays in getting 
medical assistance are especially a 
problem, the proportion with ipecac 
was even lower. E 

In a society where accurate poison 
control information is as close as the 
nearest telephone it is logical that the 
parents of small children should be 
equipped to act. quickly when an 
emetic is needed. Despite limited dis- 
sent, there is a considerable consen- — 
sus in the medical and public health 
communities on the safety and value" 
of ipecac for this purpose.** An exten- 
sive study of its safety was recently 
reported.” It is recommended by the 
American Academy of Pediatrics as — 
well as the American Association of | 
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udged by the Food and Drug Admin- 
tration to be safe enough to make 
available without prescription. In our 
mall survey, 78% (35/45) of physicians 
ing for young children recom- 
ended that parents keep it at home. 
It is clear that despite this consen- 
sus most homes with young children 
do not have ipecac available. Although 
we are hesitant to generalize, the 
limited survey we conducted in met- 
opolitan Washington, DC, strongly 
gests a discrepancy between ad- 
» and action in the medical com- 
munity. We believe that physicians and 
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on prevention week: 25th anniversary obser- 
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4. Thornberry OT, Wilson RW, Bolden PM: 
‘The 1985 Health Prevention and Disease Preven- 


clinies caring for young children 
should have 30-mL bottles of ipecac 


available and should dispense it to 
parents when their children are about 
9 months of age. Although legislation 
has been put forward to limit the 
dispensing of certain drugs by practi- 
tioners, drugs prescribed for emer- 
gency purposes would be exempt from 
regulation. Ipecac, we believe, would 
fall into this category. 

When ipecac is dispensed from an 
office or clinic, the drug should be 
appropriately labeled with the tele- 
phone number of the nearest poison 
control center, instructions to call the 
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process of handing the ipecac to par- 
ents would create an additional oppor- _ 
tunity for the physician or his staff to _ 
discuss accident. prevention directly _ 
with parents. Obviously, where com- 
munication across. language barriers | 
or parental competence is in serious 

question, the drag could be omitted. 
By incorporating the distribution of 

ipecac directly into pediatric are, it 
should be possible to place it ir the 

homes and consciousness of most 
American parents in a relatively few _ 
years. 
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: Epidemiology of Human Bites to Children 


in a Day-care Center 


Judith Garrard, PhD; Nancy Leland, MSW, MPH; Diane Klein Smith, MS 


© The purpose of this study was to 
examine the epidemiology of human 
bites to children In a day-care center 
over a one-year period. This was a co- 
‘hort study based on the Injury log main- 
‘tained on a dally basis by staff of the 
-day-care center, as required by state li- 
censure law. A total of 224 children was 
enrolled In the center during the study 
period: 29 infants (ages 0 to 16 months), 
62 toddlers (16.1 to 30 months), and 133 
preschoolers (30.1 to 72 months). One 
_ hundred four children were bitten one or 
more times by other children in the cen- 
ter, with a total of 347 bites. The bite rates 
(defined as number of bites per 100 child 
days of enroliment in the center) varied 
~ gignificantly by age group but not by 
“gender for initial or first-time bites, with 
toddlers having the highest rate and pre- 
schoolers the lowest (infants, 0.7129; 
toddlers, 1.3672; preschoolers, 0.4193). 
Total bite rates (which took into account 
multiple bites per child over the 12- 
month study period) varied significantly 
by age group, with toddlers having the 


Hoa bites can pose a serious med- 

ical problem due to the possibility 
of physical trauma or infection.’ The 
research literature on human bites can 
be categorized into roughly three 
„areas: human bites by children or 
adults, human bites in institutional 
settings, and the treatment of bites. 
The research literature on biting be- 
haviors, especially by children, tends 
to focus on exploration of the psycho- 
logical reasons for biting behaviors.’ 
: The studies in the literature that de- 
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highest rate per 100 days of enrollment 
and preschoolers the lowest (infants, 
2.1931; toddlers, 3.1300; preschoolers, 
0.5611). Males and females differed sig- 
nificantly in total bite rates per 100 en- 
roliment days within the toddler age 
group (males, 3.6683; females, 2.3096) 
but not within the other two age groups. 
None of the demographic characteris- 
tics avaliable in this study distinguished 
between children who were bitten com- 
pared with those who were not bitten 
with the exception of number of days of 
enrollment. The circumstances sur- 
rounding the biting events were exam- 
ined with respect to the activity of the 
child when bitten, the victim's location 
when bitten, body part bitten, and treat- 
ment by staff. The results of this study 
raise policy questions about treatment 
protocols for human bites of children in 
group child-care settings, the routine 
recording of biting events, and the ethics 
and practice of reporting such events to 
parents. 
(AJDC 1988;142:643-650) 


scribe bites of children by adults are 
often in the context of a discussion of 
clinical evidence in child-abuse cases,’ 
or in the context of bites by adults in 
fights, witha distinction being made be- 
tween actual bite wounds and clenched 
fist injuries. There are also descrip- 
tions of biting incidents in institutional 
settings,® especially among mentally 
retarded’ children or adults. The third 
major body of literature on bites con- 
centrates on clinical manifestations 
and medical or surgical treatment of 
bites,’ especially of the hand.* One 
epidemiologic study of 892 human 
bites has been reported in the litera- 
ture during the past two decades 
based on physician reports to the New 
York City Department of Health in 
which rates were given for different 
age groups ranging from infants 
through adults.® 

To our knowledge, no studies have 
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been reported in the literature of the 
rates of human bites of noninstitution 
alized preschool children in nursery 
school or day-care settings in the 
United States. With an increase in the 
number of young children being placed 
in such group child-care settings du 
to entrance by both parents or singl 
heads of households into the labor 
force,10 questions arise about the ex- 
tent to which human bites occur: to 
children in these settings. | 
The intent of this study was to con- 
duct an initial inquiry into the epi 
demiology of human bites of children 
by other children in a day-care center. 
Specifically, three major research 
questions were addressed: (1) What 
were the rates of human bites? (2) How. 
did children who received human bites 
in a day-care center differ from those 
who did not in terms of age group, 
gender, month of enrollment in the 
day-care center during the study year, . 
and number of days enrolled in the day- 
care center? (3) What were the circum- 
stances surrounding the biting inci 
dents in terms of the injury events and - 
their consequences? 


METHODS 
Day-care Center 


This was a cohort study based on the 
injury log of one day-care center for the 
calendar year of 1984, Data were abstracted | 
from the injury log by the study team at the 
end of 1984. The facilities of the center were 
located in a suburban area in a free-stand 
ing building consisting of three larg 
rooms, plus a kitchen, bathroom facilities 
for children and adults, an office for the- 
center director, and a staff lounge. The 
center, licensed by the state for group child 
care, is a private, for-profit organization: 
that is part of a national chain. Children 
were enrolled for part-time and full-time 
day-care between 7 am and 6 pm, Mondays _ 
through Fridays, with no servite provided _ 
on national holidays. The children were 





643 





assigned to one of three age groups: infants 
(aged 0 to 16 months), toddlers (16.1 to 30 
months),. and preschoolers (30.1 to 72 
months). These age groupings were defined 
by state licensure law that required differ- 
ent staff-to-child ratios: 1:4 for infants, 1:7 
for toddlers, and 1:10 for preschoolers. Cost 
-per day of child care by the center also 
varied inversely by age group, with day- 
care for preschoolers costing the least. 
Separate rooms were provided for each of 
the three age groups, and the staff of the 
center moved a child from one room to 
another when the child transitioned from 
one age group to another, eg, at age 16.1 
“months a child was moved from the infant to 
-othe toddler room. 







Instruments 


H Three sources of data were used in this 

ostudy: an injury log, a biographical infor- 
- mation form about each child completed by 

the parent at time of admission to the 
center, and financial records of the center 
that were used to document the child’s 
enrollment in the center during the study 
‘year, State licensure law requires that all 
day-care centers maintain a daily injury log 
-consisting of a written summary of any 
injury sustained by a child being cared for 
in the center. The injury log must be com- 
pleted by a staff member at the time the 
injury occurs and must include the name of 
the child, a brief description of the injury, 
and the type of treatment provided. 

A comprehensive coding protocol does 
not exist in the research literature for the 
coding of nonfatal injuries to children; 
‘therefore, several existing standardized 
“coding systems were used, including the 
International Classification of Diseases, 
=c Ninth Revision, N-codes used for type of 
injury and International Classification of 
Diseases, Ninth Revision, E-codes for 

“gouree and cause of injury," the National 
~ Electronic Injury Surveillance System” for 
the product involved in the injury, and the 
’ Supplementary Data System" for the part 

of the body. 













Subjects 


COCA total of 224 children enrolled in the 
_ day-care center during the study year: 29 
-infants (20 males; nine females), 62 toddlers 
{35 males; 27 females), and 133 preschoolers 
(70 males; 63 females). The children were 
from predominantly. white, middle-class 
families living in the surrounding suburban 
area. A child was defined as a subject for 
this study if he or she was enrolled one or 
more days or portion of a day in the day- 

- care center, as documented by the financial 
records of the center. Subjects with human 
“bites. were those reported in writing by 

staff in the center's injury log as having 
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Fig 1.—Percent of subjects within each age group by enrollment days by age group. 


received such an injury at the day-care 
center. Subjects without human bites were 
those children enrolled in the center but 
whose names did not appear on the injury 
log as having been bitten while at the day- 
care center, although they could have been 
reported as having received some other 
kind of injury. 


Statistical Procedures 


Calculation of Rates.—The standard 
definition of a rate was used in this study: 
the number of events (human bites) divided 
by the total number of children at risk. A 
child was not at risk if he or she was not in 
attendance at the day-care center, and be- 
cause of the wide variation in number of 
days of enrollment in the center, as shown 
in Fig 1, it was necessary to compute these 
rates on the basis of child days of enroll- 
ment rather than the number of children. 
The information in Fig 1 takes into account 
the possibility that a child could be a full- 
time enrollee, ie, eight hours a day, five 
days a week, 52 weeks a year, or a part-time 
enrollee, with enrollment consisting of a 
few hours two days a week or only mornings 
every day of the week, or only part time 
from September to May, then full time from 
June to August, etc. Also, because of the 
physical separation of the children by age 
groups, a subject in this study might con- 
tribute some of his or her enrollment days 
to two age groups. For example, a child who 
entered the center as a toddler and became 
a preschooler during the study year con- 
tributed a proportionate number of enroll- 
ment days to each of these age groups, and 
the number of days was calculated exactly 
based on date of initial enrollment, the 


child’s birthdate, and the financial records 
of the center (as a surrogate for attendance 
records). The same child who received a 
human bite as a toddler but not as a pre- 
schooler would contribute to the numerator 
of the rate in the former but not in the latter 
age group. 

For purposes of this study, one day of 
enrollment was equal to an eight-hour day; 
fractions of a day were included in these 
calculations. For the calender year of 1984, 
a total of 256 enrollment days was possible. 
The information available in this study was 
limited to the number of hours per day and 
the number of days per week a parent had 
paid for the child for each week; thus, de- 
tailed rates of human bites by specific day of 
the week (eg, Mondays or Tuesdays) or by a 
specific hour of the day were not possible. 

Initial and Total Bite. Rates.—Two. 
kinds of rates per 100 child days of enroll- 
ment are described in this report: (1) an 
initial bite rate and (2) a total bite rate. An 
initial bite was the first bite a child re- 
ceived during the study year, and the 
initial bite rate was therefore defined as 
the number of initial bites divided by the 
total number of children at risk for receiv- 
ing a bite injury, adjusted for exposure to 
such an injury. In general, the denominator 
for the initial as well as the total bite rate 
was based on number of days each child was 
enrolled in the day-care center. (Both of 
these rates, initial and total, were multi- 
plied by 100 for ease in discussing number 
of bites per 100 days of enrollment in the 
day-care center.) In calculating. the 
denominator for the initial bite rate, the 
following rationale was used: each child was 
at risk for an initial bite each day he or she 
was enrolled in the day-care center during 


Human Bites in a Day-care Center—-Garrard et al 














Toddler Preschooler Total 
aeee e een raaa aeee ee e e, eeaeee Aaa 
M F Total M F Total M F Total M F Total 

No. of children enrolled 20 9 29 35 27 62 70 63 133 125 99 224 
No. of initial bites 8 7 15 24 19 43 28 18 46 60 “4 104 
No. of child days 

enrollment to initial bite 1406 698 2104 1997 1148 3145 5513 5457 10970 8916 7303 16219 
initial bite rate 

per 100 child days 0.5690 1.0029 0.7129 1.2018 1.6551 1.3672 0.5079 0.3299 0.4193 0.6729 0.6025 0.6412 


the study year until that point in time when 
he or she was bitten the first time, then the 
bitten child was no longer at risk for an 
initial bite; therefore, the remaining en- 
rollment days following the initial biting 
event for that child were not included in the 
denominator of this rate. A child who did 
not receive a human bite during the study 
year continued to be at risk for the entire 
year of the study; thus, all of his or her 
enrollment days throughout the study year 

“were included in the denominator in the 
calculation of the initial bite rate. In sum- 
mary, the denominator for the initial bite 
rate consisted of the sum of the enrollment 
days up to the initial bite for the child who 
was bitten plus all of the enrollment days 
throughout the study year for the child who 
was not bitten. 

The total bite rate was the total number 
of bites reported during the study year 
divided by the total number of child days of 
enrollment for bitten and nonbitten sub- 
jects multiplied by 100. In other words, a 
child was at risk for a human bite every day 
he or she attended the day-care center, 
whether he or she had received a bite 

previously or not. A distinction between 
initial and total bite rates was necessary 
because of the potential of multiple bites 
per child, which were defined as two or 
more separate biting events that occurred 
at separate points in time and were re- 
corded as separate events in the injury log 
for the same individual. A single biting 
incident that resulted in physical insult to 
two or more body parts of the same indi- 
vidual was not considered a multiple bite. 

Statistical Assumption.—It was neces- 
sary to assume that each biting event was 
an independent event to use inferential 
statistics in analyzing data on total bites. 
This assumption refers to the biting events 
and not to who was bitten. It assumes that a 
human bite in a day-care center has the 
same probability of happening on each day 
the center is open throughout the study 
year. In addition, this assumption of the 
independence of injury events has gained 
conceptual support in the research liter- 
ature on injuries in other settings, par- 
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Gender within age group 
infant 


*NS indicates not statistically significant. 


ticularly in the context of the inappro- 
priateness of identifying the “accident 
prone” individual in workplace injuries.“ 
x’ Analysis. —The following data in Ta- 
ble 1 can be used to illustrate the use of the 
x’ test for statistical analysis in this study: 
the observed number of initial bites and 
days of enrollment for infant males (eight 
bites; 1406 days of enrollment) and females 
(seven bites; 698 enrollment days), with a 
total for both sexes of 15 initial bites and 
2104 enrollment days. The null hypothesis 
that is being tested is that the distribution 
of these bites is expected to be equal for 
both sexes; however, the number of days at 
risk for an initial bite (ie, the number of 
enrollment days) has to be taken into ac- 
count in estimating the expected number of 
initial bites. The overall rate of initial bites 
per child day (ie, not the rate per 100 child 
days of enrollment) for both sexes com- 
bined was 0.0071 (15 bites + 2104 enrollment 
days =0.0071). This overall rate was multi- 
plied by the number of enrollment days for 
each sex to compute the expected number 
of initial bites for males (ie, 0.0071 x 1406 
male infant enrollment days=9.9826 ex- 
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Toddler 0.0137 0.7874 1 

Preschooler 0.0042 0.8522 1 
Age group within gender 

M 0.0067 10.8060 2 


































pected bites) and females (ie, 0.0071 x 698 
female enrollment days= 4.9558 expected 
bites). The null hypothesis of no difference 
between sexes was thus tested with the 
standard x? formula (with Yates’ correction 
when df= 1), using the observed number of 
initial bites (eight and seven for males and 
females, respectively) and the expected 
number of initial bites (9.9826 and 4.9558, 
for males and females, respectively). The 
resulting x’ value (using Yates’ correction 
for continuity) of 0.7014 is not statistically — 
significant at the .05 level. 

The values used to compute the expected 
number of bites within each of the groups. 
studied (eg, the value of 0.0071 used to 
estimate the expected number of bites for 
males and females within the infant group), 
the x’ value, eg, 0.7014 in this example, the 
degrees of freedom, eg, df=1 in this exam- 
ple, and whether or not the results were. 
statistically significant, are summarized 
for all of the x? tests computed in this study. 
in Table 2. This use of the x’ test for testing 
statistical significance in the numerator ofa 
rate in which the denominator (eg, number 
of child days of enrollment) must be taken 


E infants (N= 29 Ss) 


E Toddiers (N= 62 Ss) 


EB Preschoolers 
(N=133 Ss) 


01234 5 6 7 8 9 10 1112 13 14 15 16 17 18 19 20 21 22 23 


Total Number of Bites 





"ig 2. —Distribution of total bites by percent of children within each age group. Ss indicates 


into account is a variation of a method used 
in survival analysis with exponential mod- 
els. 15,16 


RESULTS 


<- Of the 224 children enrolled one or 
- more days in the day-care center dur 
ing the 12 months of this study, 104 
(46%) received one or more human 
bites, with a total of 347 bites reported 
for the year. As shown in Fig 2, the 
frequency of biting events within each 
age group varied from zero to 16 in the 
infant group, from zero to 23 in the 
< toddler group, and from zero to seven 
in the preschool group. 


























Rates of Human Bites 


Initial and total bites were statis- 
tically compared by age group for 
males and females separately and by 
gender within each age group. As 
shownin Table 1, the 104 initial bites in 
the day-care. center during the study 
year were distributed as follows: 15 to 
infants, 43 to toddlers, and 46 to pre- 
hoolers. On average, there was 
slightly less than one initial bite per 
100 days of enrollment for all subjects 
(based on 16219 enrollment days). (As 
_ shown in Table 1, this overall initial 
bite rate per 100 days of enrollment 
was 0.6412.) 

There were no sex differences in the 
number of initial bites. Within the in- 
fant and toddler age groups, the 
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females tended to have a slightly 
higher rate of initial bites than did 
males and within the preschool group, 
males had a slightly higher rate than 
females. As shown in Table 2, however, 
males and females did not differ statis- 
tically in the number of initial bites 
within the infant group (y’=0.7014, 
df=1), the toddler group (x°=0.7874, 
df=1), or the preschool group f= 
0.8522, df=1). 

The reader should note that the bite 
rates presented in Tables 1 and 2 repre- 
sent the number of bites per 100 enroll- 
ment days, eg, an initial bite rate of 
1.0029 for female infants. In other 
words, one bite per 100 days of enroll- 
ment for a female infant. However, the 
bite rates used to calculate the ex- 
pected number of bites needed in the x’ 
test of significance are based on the 
rate per child day of enrollment, eg, 
0.010029 for female infants. The initial 
bite rates per child day of enrollment 
also can be used to estimate the aver- 
age number of days to the initial or 
first-time bite injury for a child within 
an age group. For example, if a toddler 
is enrolled full time in the day-care 
center, ie, 256 enrollment days, then 
the first biting injury could be ex- 
pected to happen within 73 enrollment 
days (ie, 1.00+ 0.0137) on average, or 
more precisely, within 60 days if the 
toddler is a female (1.00 + 0.0231) and 
within 83 days if a male (1.00 + 0.0367). 


The data in Table 1 show that toddler 


females had the highest rate of initial 
bite injuries per 100 enrollment days 
(1.6551) and the preschool females had 
the lowest (0.3299). If these rates had 
been constant for all bites throughout 
the year, then we could expect to see 
an average of approximately three 
bites per year (0.0120 256 enroll- 
ment days) for toddler males and four 
bites per year (0.0166 x 256) for tod- 
dier females; however, the initial rates . 
were not representative of all biting 
incidents, as shown in the data on total 
bite rates in Table 3. When considered | 
together, the data in Tables 1 and. 3 
show that, on average, female toddlers 
tended to be bitten initially within 
fewer number of days of enrollment, 
although toddler males tended to have 
the highest rate of total bites over a 
12-month period. 

There was a total of 347 bites in this 
day-care center during the study year, 
with 72, 195, and 80 total bites to 
infants, toddlers, and preschoolers, 
respectively. The number of total 
bites, days of enrollment, and the re- 
sulting rates per 100 child days. of en- 
roliment are given in Table 3, and the 
results of the x’ tests are summarized 
in Table 2. With a total of 23 771 days of 
enrollment throughout the study year, 
the total bite rate for all subjects in the 
day-care center was 0.014598 per child 
day of enrollment or, alternatively, ap- 
proximately 1.5 total bites over 100 
enrollment days. Another way of 
thinking about these results can be 
illustrated in the following example: if 
all 224 of these children in this day-care 
center had attended every day that the 
center was open (256 days) throughout 
the year, then based on the total bite 
rate per child day of enrollment 
(0.014598), we would expect to have 
seen a total of 837 bites by the end of 
the year (ie, 224x256 x 0.014598= 
837.1077). The fact that only 347 total 
bites were reported is due to the vary- 
ing number of days in which children | 
were enrolled at this center. l 

Were there differences due to the 
gender or the age group of the child 
based on the total bite rates? As shown 
in the lower half of Table 3, differences - 
in total number of bites between males 
and females did not reach statistical 
significance in the infant (x°= 1.6012, 
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No: of children enrolled 
No.of total bites 

No. of child days 
enrollment 






2114 1169 


Total bite rate 


per 100 child days 2.4598 1.7109 









df=) or preschool (x?= 3.3207, df=1) 
groups; however, the difference be- 
- tween sexes was statistically signifi- 
cant within the toddler group 
- O¢=8.3610, df=1, P<.01). In all three 
: age groups, the males tended to have 
more total bites than expected, based 
on enrollment days in the day-care 
<: enter, and the females tended to have 
_ fewer total bites than expected. 
The total bite rates per child day can 
be used to estimate the average num- 
ber of bites a child could expect to 
-receive if he or she was enrolled in this 
day-care center over a specifie period 
of time. For example, a toddler male 
could expect to be bitten an average 
of nine times if he were enrolled in 
: -this age group full-time in the center 
(0.0367 256 enrollment days), com- 
-< pared with a toddler female who could 
expect approximately six bites per 
year (0.0231 x 256), on average. 
Was there a monthly variation of 
- human bites in day-care centers? The 
` total number of biting events for all 
children in the day-care center ranged 
from zero in February to 73 in August. 
Taking into account the number of 
child days of enrollment during each of 
the months, the rates varied from 
0,000 in February to a high of 0.0335 
-per child day in September (compared 
with arate per child day of 0.0317 for 
August). Thus, although there were 
actually more human bites reported in 
August, the rate was higher in Sep- 
tember, as shown in Fig 3, especially 
among the toddler males. Differences 
among the three age groups by month 
`: were statistically significant (P<.001) 
based on a 3x12 x° analysis 
(y’=281.18, df= 22). (In this analysis, 
the expected values were computed on 
the basis of observed total rate per 
-child day within each age group, ie, 
_ 0.0219, 0.0313, and 0.0056 for infants, 
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Fig 3.—Total bite rates per child day by month of injury and age group. 


toddlers, and preschoolers, respec- 
tively.) The total bite rates per child 
day of enrollment for each age group 
are shown in Fig 8. 

In other x’ analyses (not shown) of 
seasonal variations in initial bite rates 
per child day by sex, there was a 


‘statistically significant difference at 


the .001 level within each age group. 
Peak months for first-time bites were 
October for toddler males, August for 
toddler females, and July for infant 
males and females. Preschoolers 
tended to peak in June (females) and 
August (males). These data on initial 
bite rates, together with the data on 
total bite rates, suggest that the tim- 
ing of staff in-service training about 
the prevention and treatment of hu- 
man bites should be scheduled in May 
at this day-care center in anticipation 
of the upward trend in both kinds of 
bite rates over the ensuing five 
months. 


0.4357 











13248 









0.5611 1.8116 




































Differences Between 

Children Who Were and 
Were Not Bitten 

Did the children who were bitten 
tend to have any characteristics that 
distinguished them from those who — 
were not bitten? Such information 
might be useful in identifying poten- 
tial bite victims in a day-care center in _ 
the future and thereby preventing — 
such incidents. Information on four 
variables was available in this stu 
that permitted us to examine that 
question: age, sex, when the child 
rolled in the center, and number of 
days enrolled during the study ye 
As shown in Table 4, those bitten d 
not differ from those not bitten in age 
(within age groups) within the infan 
or toddler groups; however, within the 
preschool group, the bite victims 

tended to be younger by almost 
months, a difference that was statis- 
tically significant at the .0001 level — 
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*NS indicates not statistically significant. 






*y2 = 40.55, df= 10, P<.0001. 


_ based on a Student's ¢ test within each 
age group. 
= Males were no more likely to be 
bitten than females based on x’ analy- 
sis within each of the age groups. This 
finding is contrary to previous reports 
from physicians in which males were 
treated more often than females for 
-human bites.’ 
~The admission policy of the day-care 
center permitted a child to enroll at 
any time if room was available in the 
appropriate age group. Differences in 
month of enrollment might suggest 
at a newcomer to a particular day- 
care setting might be more vulnerable 
to a human bite than a previously 
enrolled child; however, it was not pos- 
-sible to fully examine this possibility 
because the majority of subjects were 
’. already enrolled in the day-care center 
“when the study year began. On the 
< other hand, the total number of days of 
enrollment. within an age group was 
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*Two-way analysis of variance: Age group: F = 2.79, df= 2/218, P= .064. 
Bitten/not: F = 33.85, df= 1/218, P<.001. 
Interaction: F = 7.26, df= 2/218, P<.001. 


clearly associated with whether or not 
a child was bitten. As shown in Table 5, 
there was a statistically significant dif- 
ference (P<.001) based on a two-way 
analysis of variance between all sub- 
jects in the center who were (N = 104) 
and were not bitten (N = 120). Those 
who were bitten had a higher number 
of mean days of enrollment (mean, 134 
days of enrollment in the center) com- 
pared with those not bitten (mean, 84 
days of enrollment). Although this 
variable did not differ statistically by 
age group, differences between those 
bitten and not bitten in terms of total 
number of months of enrollment 
tended to differ for the three age 
groups. For the infant group, this dif- 
ference in length of enrollment at the 
center was approximately 4% months 
between bitten (N = 15) and not bitten 
(N = 14), followed by the toddler group 
with a difference of 2% months be- 
tween bitten (N =43) and not bitten 


(N = 19), then by the preschool group 


that had a difference of approximately 
one month (bitten, N = 46; not bitten, 
N =87). These differences within age 
groups could explain the statistically 
significant interaction effect (P<.001), 
as shown in Table 5. 


Circumstances Surrounding 
the Biting Events 


Information in the injury log that 
provided some clues about the circum- 
stances surrounding the biting inci- 
dents based on total number of bites 
(N = 847) included the activity of the 
subject when bitten, the child's geo- 
graphic location when bitten, the body 
part bitten, and the treatment pro- 
vided by staff. Thus, the focus of the 
analysis in this section was only on 
the children (N = 104) who were actu- 
ally bitten. 

The child’s activity when he or she 
was bitten was recorded as “dispute 
with another child” in 94% or more of 
all bites; however, this prebite activity: 
was inevitably identified after the bit- 
ing event; thus, a recording bias is 
probably present. There were no sta- 
tistically significant differences across 
age groups based on a x’ analysis. 
None of the bites in this study were 
self-inflicted nor were there any bites 
to a child by an adult. 

When bitten, the majority of infants 
(99%) and toddlers (93%) were inside 
the day-care center; however, only 72% 
of the total biting incidents to pre- 
schoolers occurred inside the center. 
The other 28% of the preschooler bites 
occurred at a site away from. the cen- 
ter, such as on a field trip or on à bus. 
This information could be useful to 
staff in alerting them to the increased 
risk of preschool bites while either in 
transit or on a group visit away from 
the day-care center. The difference 
across age groups was statistically sig- 
nificant at the .0001 level (x?= 417.45, 
df =18). 

The part of the body most often 
bitten was the upper extremities in 
infants (71%), toddlers (66%), and 
preschoolers (46%). As shown in Table 
6, this distribution of total bites by 
body part was statistically significant 
(’= 40.55, df=10, P<.0001) across 
age groups, with a large proportion of 
bites to preschoolers being recorded as 
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“part of body bitten: unknown.” 

-> < Onee the staff were aware of a bite, 
the treatment consisted of the applica- 
-tion of only ice or a cold pack for 47% of 

‘the infants and the majority of the 
toddlers (83%) and preschoolers 
(89%). Although information in the in- 
jury log did not indicate whether or not 
the skin was broken, most pediatrics 
textbooks’ state that human bites 
should be cleansed. 

The severity of the bite was also not 
described in the injury log; however, 
none of the children who received bites 
was taken to an emergency room or a 
physician as a result of the biting inci- 
dent, as recorded in the injury log. As 
an additional piece of anecdotal infor- 
mation, the day-care staff did not ask 
the public health nurse who was the 
day-care consultant to the center on a 
monthly basis to examine any child 
¿ beeause-of a human bite nor did staff 

-raise the possibility of infection due to 
-< human bites during the study year. 
The injury log did not include informa- 
tion about whether or not the parent 
was informed about the bite. 


COMMENT 


The results of this study have shown 
that almost half of all children in this 
day-care center received one or more 
human bites from another child while 
enrolled in the center over a one-year 
period and that toddlers received more 
human bites than did infants, and 
infants more than preschoolers. Al- 
though female toddlers tended to be 
bitten initially in a shorter period, 
on average, toddler males had the 
higher mean number of bites, based on 
total bite rates. None of the demo- 
graphic characteristics available in the 
study, other than number of days of 
enrollment (and therefore number of 
days at risk), distinguished between 
those who were or were not bitten. The 
circumstances surrounding the biting 
incidents were sketchy in the injury 
log; however, there is the suggestion 
that the bites were not perceived as 
serious by the staff since none of the 
bite victims was taken to a hospital 
emergency room or a physician, nor 
(unfortunately) were the majority of 
bites to toddlers or preschoolers 
cleansed. 

A major piece of information that 
was not recorded in the injury log was 
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the identification of the biter. Al- 
though this was not a study of the 
behavior of biters, the identity of the 
biter might be useful in preventing 
such injuries in the future, although 
other studies exist in the literature 
that examine the nature of the biting 
child.? We suspect that there are at 
least six major areas of scientific study 
that could be developed in studying 
bites in day-care centers: the psycho- 
social behavior of biters themselves, 
the epidemiology of biters (including 
their rates of biting based on their 
number of days of exposure for carry- 
ing out such behavior), the psycho- 
social behavior of those bitten, interac- 
tions between biters and their victims, 
the emotional milieu of day-care cen- 
ters that permit or prohibit biting, and 
the epidemiology of bites “received.” 
This study has focused on the last 
issue, at one day-care center for one 
study year. 

The major contribution of this study 
is the calculation of bite rates for chil- 
dren in day-care settings, data that, to 
our knowledge, have not been pre- 
sented in the literature in the past. 
Given the considerable variation in 
number of days of enrollment as shown 
in this study, the use of number of 
children as the denominator in caleu- 
lating such a rate seriously misrepre- 
sents the average number of bites per 
child. For example, if the rate among 
toddler males was the number of bites 
(138) divided by the number of children 
(35), then the average was 3.94 bites 
per year; however, by taking into ac- 
count the number of enrollment days of 
all toddler males and the sex-specific 
age group-specific rate per child day 
(eg, 0.0367 for toddler males), the av- 
erage number of bites per male toddler 
ranges from 9.39 for a full-time en- 
rollee (256 enrollment days) to less 
than one bite (0.7340) for the male 
toddler enrolled full time for one 
month (20 enrollment days). Thus, in 
answer to a parent’s query about the 
average number of bites his or her 
child could expect to receive, the 
health professional would have to ask 
how many days the child attends (or 
will be expected to attend) the center 
during a one-year period and then mul- 
tiply that number by the sex-specific 
and age group-specific rate per child 
day. 


The weaknesses of this study. in- 
clude the fact that this was a conven 
ience sample of one day-care center 
(albeit all children enrolled in the day- 
care center were included in the study) 
and the generalizability of these re- 
sults is therefore in question. As an 
initial study of epidemiologic rates, 
however, the role of studies using an N- 
of 1 should not be underestimated in’ 
the continuous assessment of behav- 
ioral phenomena, as suggested by Kaz- 
din and Tuma” in their methodologic 
monograph on single-case research de- 
signs. Another weakness of this study 
is the problem of analyzing data that 
were accumulated for administrative 
purposes. Were the records accurate; 
did staff identify all biting incidents; 
were the events surrounding the in- 
jury accurately and consistently re- 
ported? These problems also exist in 
the research literature on workplace 
injuries, and clearly, carefully de- 
signed prospective research studies 
are needed. The assumption was made 
in this study that a human bite is 
sufficiently traumatic that such an 
event is usually made known imme- 
diately by the victim; therefore, the 





rates reported in this study are proba- 
bly a good estimate of the events at this: __ 


day-care center for this study year 
The extent to which these rates apply 
to other centers has yet to be deter- 
mined. 

Human bites represent a potentially 
serious health hazard, and the issues 
raised in this study carry several pol- 
icy implications. Should a parent be 
notified routinely by the day-care staff 
that his or her child has been bitten 
and the type of treatment that staff” 
administered? Should there be a policy. 
that all day-care staff are required to” 
cleanse all human bites that occur ina 
day-care center whether the skin ap- 
pears to be broken or not? Are the 
rates reported in this study at an “ace 
ceptable” level; acceptable to whom— 
the parent, the day-care provider, the- 
health professional, or the child him- 
self or herself? Can a day-care center 
expect to eradicate all biting incidents, 
or, if not, what is an acceptable level 
from a public health standpoint? Since _ 
there was no indication in this study 
that any of the biting incidents were © 
regarded by day-care staff (who were 
not health professionals) as medically — 
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serious i enoia to warrant a trip a a 
health facility for treatment, is it likely 
hat human bites do not represent a 
potentially serious public health prob- 
m in day-care centers or, alterna- 
vely, has the problem had such little 
scientific investigation that the prev- 
alence and seriousness of this kind of 
jury are unknown? 
“The transmission of infections via 
uman bites represents another area 
soncern. The lack of epidemiologic 
ta about human bites in day-care 
niters makes it difficult to estimate 
the actual risk that growing numbers 
children face in the transmission of 
fections such as hepatitis B or, more 
smotely, the human immunodefi- 
ciency virus (HIV). There has been a 
report of transmission of hepatitis B 
due to human bites in an institutional 
setting.’ To our knowledge, a docu- 
mented case of transmission of the 
HIV through a human bite has not 
been reported in the scientific liter- 
ature; however, the legal and ethical 
issues raised in recent years due to 
‘concern about acquired immunodefi- 
dency syndrome have implications for 
the collection and reporting of infor- 
‘mation about human bites in day-care 
centers. We want to reemphasize the 
fact that the severity of the bites re- 
ported in the injury log at this day-care 
center was not described; therefore, 
information about whether or not the 
skin was broken in these biting inju- 
ries was not available. This omission 
raises a question, however, concern- 
ing the type of information that needs 
to be recorded about a bite. Should 
day-care workers systematically re- 








Quotables: 


cord whether the skin is broken ina | 


biting injury? Furthermore, should 
day-care centers be required to record 
the name of the biter, as well as the 
name of the victim, in all biting inci- 
dents? If so, what are the legal and 
ethical implications for the center, the 
parent of the biter, and the victim if a 
biter is later identified as a carrier of 
an infection such as HIV? How long 
should records of bites in day-care cen- 
ters be maintained, if at all? Given 
increasing numbers of children en- 
rolled in day-care centers, what is the 
role of the health professional in advis- 
ing parents about the potential of 
human bites and their seriousness, 
and what is the role of the day-care 
center in notifying parents of prospec- 
tive enrollees about the rate of bites or 
the expected number of bites a child is 
likely to receive at a particular center? 
These are only a few of the issues that 
have been raised by this study. With- 
out additional research from the field 
regarding rates of human bites in day- 
care centers, the information needed 
to make informed decisions about 
these and other policy matters will not 
be available. 
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Children Enrolled in Day-care Centers 


The Health House Experience 
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ee ” Alternative care arrangements are 
ce often necessary when children enrolled 
-in day-care centers experience Illness or 
temporary disability. To meet this need, 
a new facility named Health House was 
< established by the Child Development 
= Program ot the Pomona (Calif) Unified 
_ School District. This report describes 
the organization, operation, and costs of 
the program, and reviews the manage- 
ment of 179 episodes of Iliness or tem- 
porary disability in 99 children served 
-by the program during the 1983-1984 
“school year. The medical conditions of 
patients cared for were comparable with 
those seen in physicians’ offices as re- 
ported In a national survey. The daily 
cost of care per child for the sponsoring 
agency was $38. The service enabled an 
average dally salary saving of $39.80 for 
the working parent. Health House may 
serve as a model for the management of 
iliness or temporary disability in chil- 
-dren enrolled in day-care centers. 
(AJDC 1988;142:651-655) 


The occurrence of illness or tempo- 
rary disability (eg, recuperating 
from injury or surgery) in children 
< enrolled-in day-care centers (DCCs) 
„often presents a significant manage- 
ment problem to both the parent and 
the day care provider. This is due to 
existing regulations in many states 
that require exclusion of ill children 
from the center! In addition, when 
¿children are ill or temporarily disa- 
bled, limitations in staff and facilities 
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may also preclude care in the regular 
center. At times, it may not be possible 
for the working parent to take time 
off to care for his or her child during 
an illness or disability episode. Par- 
ents, therefore, frequently face the 
stressful decision of either taking time 
off from work, with possible loss of 
salary or loss of job, or finding some- 
one else to care for their children. 

To deal with this problem, the fol- 
lowing alternative care arrangements 
have been proposed: (1) care in the 
child’s own home by a trained worker?; 
(2) care in a family day-care home; (3) 
care in the child’s own center with 
special provisions for care of ill 
children‘; (4) care in a health facility 
designed for care of ill children (some- 
times called the infirmary model}; and 
(5) care in a separate DCC that only 
serves children with illness or tempo- 
rary disability. 

As an example of this last arrange- 
ment, a facility named Health House 
was established in December 1980 by 
the Pomona (Calif) Unified School Dis- 
trict (PUSD). This facility is edminis- 
tered by the Child Development Pro- 
gram of the PUSD and funded by the 
California State Department of Edu- 
cation, and it serves children enrolled 
in the seven district-operated DCCs 
(enrollment range, 15 to 52 children; 
mean enrollment, 32 children), Health 
House provides care for children with 
illness or temporary disability who 
cannot be cared for at home by a 
parent and is open weekdays through- 
out the year. 

This report will (1) describe the 
organization and services provided by 
Health House; (2) review the manage- 
ment of illness episodes encountered 




































during a nine-month period, ie, the 
school year from September 1983 to 
June 1984; and (3) calculate the pro 
gram costs to the Child Developmen 
Program and the salary savings to the 
families served. We would like to share 
this information with other child 
health professionals considering de- 
veloping a similar service. : 


PATIENTS AND METHODS _ 
Administration and Children Served 


The PUSD serves a multiethnic popula 
tion with an average daily enrollment of 
22600 students in the programs ranging 
from DCCs to high schools. Under the 
Child Development Program, child care is 
provided for children aged 6 weeks to 13 
years in a variety of settings: Head Start 
classes, state preschool classes, an infant 
center serving adolescent mothers, and 
DCCs. At the inception of the Health House 
program, an administrative decision was 
made to serve only the children enrolled in 
the DCCs (and a few selected school-age 
children), since their families were judged 
to be in most need of the service. Table 1- 
shows the demographic and socioeconomic 
profile of the children enrolled (during. 
midyear, March 1984) in the DCCs, 

Health House occupies a large room ad- 
jacent to one of the DCCs and has been set 
up to physically resemble the other centers. 
It has a capacity for 12 children a day, an 
it is staffed by a head teacher and two. part 
time teacher aides. The staff supervises 
indoor activities, administers medications 
and/or special diets, and shares observa: 
tions and information with parents about 
their child’s condition. One of us (A:B.), 
the districts pediatric nurse practitioner. 
(PNP), was assigned to the Child Deve 
opment Program and works in Health. 
House for two hours daily to sereen th 
children and monitor their illness. The PNP 
is-also available for telephone consultation 
during the rest of the school day. A pedia- 
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- < trician in the community serves as a con- 
< sultant to the districts health program. 
« Because of the demand for the service 
provided, Health House is open from 
6:30 am to 5 PM. 
_. When Health House was established, the 
_ administration was extremely cautious and 
established a very conservative policy for 
admission to the new program. Thus, chil- 
dren with suspected contagious illness are 
excluded from Health House as a precau- 
tion to prevent the spread of disease. These 
include children who show signs such as 
fever (oral temperature =37.8°C), diarrhea 
(defined as a watery stool), vomiting, or an 
undiagnosed rash. Nonetheless, children 
-with conditions such as upper and lower 
"respiratory tract infections, ear infections, 
and sore throats may be admitted to Health 
_ House when they are no longer considered 
_ contagious (following medical evaluation 
and treatment for 24 hours). Other children 
admitted to Health House include children 
<. with chronic conditions who experience an 
~> exacerbation (eg, asthma), children with 
injuries that require close observation and 
> attention (eg, lacerations or serious contu- 
=: sions), and children recuperating from sur- 
> gery. The PNP determines admissibility by 
-7 examining the child or through a telephone 
consultation. 

When a child becomes ill in the DCC, the 
PNP helps the head teacher complete an 
` “Exclusion and/or Referral Form” (availa- 
_. ble from the authors on request) and sends 
_ © the child home with written recommenda- 
| tions. Any child subsequently admitted to 
Health House who needs medication must 
have a section of this form signed and 
completed by a physician who provides 
information regarding the date of exami- 
nation, diagnosis, special instructions, 
name of prescribed medicine, and dosage 
to be administered. There are some chil- 
dren, such as the asthmatic or allergic 
-> child, who have standing orders for medi- 
» © -eation valid for one calendar year. The PNP 
also has a special standing order for phen- 
_ ylpropanolamine hydrochloride-chlorphen- 
iramine maleate syrup (Triaminic syrup). 
_ Every child who attends Health House has 
a medical file that includes a copy of the 
above-mentioned form, a release of liability 
form (signed by parent) for medication 
‘administration, and a medicine card used 
by the PNP to record the name of the 
medicine and dosage indicated by the phy- 
sician. When a child comes to Health House 
_ his or her file is reviewed and updated with 
_.- daily nurses notes on the progress of the 
+ childs condition. 


Study Sample 


©), The study reviewed the Health House 
`> medical files of children served during the 
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DCCs* (n= 222) 


<$1009 
$1009-31434 
>$1434 


*Profile of children enrolled in DCCs in March 1984. 


% of Children 
Health House (n= 99) 





tincome eligibility levels used by school district for free (<$1009) or subsidized ($1009-$1434) school 


lunch. 


nine-month period from September 1983 to 
June 1984. Information was obtained re- 
garding all illness episodes in these chil- 
dren. Two children whose files were incom- 
plete as well as 15 school-age children were 
excluded from the study analysis. The lat- 
ter group was excluded because they were 
not receiving day care on a full-time basis. 
The information analyzed for each illness 
episode included age, sex, ethnie group, 
family composition, symptoms and signs of 
illness, diagnoses (if available), manage- 
ment of the illness episode, duration of 
each illness episode, and duration of man- 
agement at Health House. The classifica- 
tion of symptoms and diagnoses was based 
on a classification used for the past eight 
years by the PUSD Health Services Pro- 
gram (The Child Health and Disability 
Prevention Program, California's version of 
the Early, Periodic, Screening, Diagnosis 
and Treatment Program), which provides 
periodic health assessment from birth to 
age 21 years. 


RESULTS 
Children in Study Sample 


A total of 99 medical files of children 
who had experienced illness or tem- 
porary disability during the study pe- 


riod were abstracted. Table 1 shows 
the socioeconomic and demographic 
profile of the children who used 
Health House at least once. When 
compared with the total DCC enroll- 
ment, there were more 5-year-old 
children and children from two-par- 
ent families who used Health House, 
but other profile factors were simi- 
lar. 

The 99 children who were cared for 
at Health House experienced a total 
of 179 illness or disability episodes, an 
average of 1.8 episodes per child, with 
a range of one episode and a maximum 
of 11 illness episodes. Boys had 52.5% 
of the episodes and girls had 47.5%. 
The mean age of the children who 
experienced episodes was 3.7 years 
(SD, 1.033 years). The breakdown of 
ethnicity and parent composition per 
episode were similar to the study 
group (Table 1), with a high percent- 
age of blacks and Hispanics (70.0%) 
and single mothers (60.0%). The PNP 
was responsible for most of the refer- 
rals to Health House; she referred the 
children in 122 (68.2%) of the episodes. 
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For the remainder, parents referred 
the children in 48 (26.8%) of the epi- 
sodes and the DCC staff in nine (5.0%) 
of the episodes. The duration of an 
illness episode was defined as the 
chronologic number of days from ad- 
mission to Health House until the last 
day in Health House. The average 
duration of an illness episode (exclud- 
ing injury and recuperation episodes) 
was 9.5 days (range, one to 37 days). 
The average duration of an injury or 
recuperation episode was 18.4 days 
(range, five to 65 days). The average 
number of episodes per month was 
17.9 (range, two to 30). More than the 
average number of episodes occurred 
during the colder months: October (20 
episodes), January (19 episodes), Feb- 
ruary (28 episodes), March (23 epi- 
sodes), April (18 episodes), and May 
(19 episodes). 
Conditions Managed 
at Health House 


Of the total 179 episodes managed 
at Health House, 153 (85.5%) were 
illnesses, 21 were injury episodes, and 
the remaining five episodes included 
children recuperating from surgery or 
being observed for possible asthma 
attacks. Tables 2 and 3, respectively, 
show symptoms and signs recorded by 
the PNP and diagnostic impressions 
of physicians of all illness and injury 
or recuperation episodes managed at 
Health House. 


Management of Episodes 
at Health House 


Of the total 179 patients who expe- 
rienced episodes, 151 (84.4%) were 
given medication, 15 (8.4%) were 
placed on restricted activity, seven 
(3.9%) were placed on a special diet, 
and six (3.3%) received another type 
of management. Medical files showed 
that 147 (97.3%) of the 151 patients 
who experienced episodes were given 
medication, and written instructions 
from a physician were included. These 
medications included systemic anti- 
bioties (81 episodes), a decongestant 
(85 episodes), medicine for asthma 
(17 episodes), eye/ear drops (11 epi- 
sodes), and topical antibiotics (two 
episodes). 

In 168 episodes (93.9%), the children 
: were referred to a health practitioner. 

Of these, 160 (95.2%) carried out the 
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54 (25.9) 
36 (17.3) 
21 (10.1) 


19 (9.1) 


14 (6.7) 
14 (6.7) 
12 (5.8) 
12 (5.8) 
8 (3.8) 
4 (1.9) 
3 (1.4) 
2 (1.0) 
2 (1.0) 
6 (2.9) 

1 (0.5) 

208 (100) 


*The total number of symptoms or signs is 
greater than 179 (total number of episodes) be- 
cause some children showed more than one. 





referral. The person who most fre- 
quently referred the child to an out- 
side health resource was the PNP from 
Health House—she referred the chil- 
dren in 115 (64.2%) of the episodes. 


Comparison of Health House 
liiness Episodes With National 
Ambulatory Medical Survey Data 


Te compare the characteristics of 
illness or disability episodes managed 
at Health House with episodes seen in 
praeticing physicians’ offices, the 
symptoms and diagnostic impressions 
of the episodes were compared with 
the findings of the 1980-1981 National 
Ambulatory Survey (NAMS).* This 
comparison is shown in Table 4. The 
NAMS data shown are adjusted data 
excluding visits for “general medical 
examination” and “physical examina- 
tion for school,” since these were not 
reasons for admission to Health 
House. It should be noted that because 
of conditions excluded in Health 
House, the sign of “fever” (16.5% in 
the NAMS) and diagnoses such as 
“gastroenteritis” (1.8% in the NAMS) 
did not appear in the Health House 
statistics. 

The statistics appear somewhat 
comparable, although cough (25.9% vs 
12.4%), upper respiratory tract infec- 
tion (24.5% vs 11.1%), and asthma 
(9.2% vs 2.8%) seem to be present 
more frequently in Health House than 
in the NAMS data. 




























Upper respiratory 

tract infection 45 (24.5) 
Otitis media 32 (17.4) 
Asthma 17 (9.2) 
Lower respiratory 

tract infection 14 (7.6) 
Streptococcal pharyngitis 13 (7.4) 
Eye infection 12 (6.5) 
Skin infection 11 (6.0) 
Injury 9 (4.9) 
Tonsillitis 7 (3.8) 
Orthopedic problems 6 (3.3) 
Eustachian tube 

dysfunction 3 (1.6) 
Other diagnoses 12 (6.5) 
Not stated 3 (1.6) 
Total 184 (100) 


































*The total number of diagnoses is greater than 
179 (total number of episodes) because some 
children had more than one. 


Cost Analyses of Health House 


Table 5 shows (1) cost of operation. 
by service category (“instructional” 
includes the salaries of the Health 
House staff for the nine-month study 
period), (2) unit of service cost (cost of 
care per child per day), and (3) com- 
parison of annual cost of Health House 
and annual salary savings to working 
parents. To show the economic beñe- 
fits provided by Health House, the 
last item shows the costs ($28424) 
incurred by the sponsoring agency for 
children with working parents. 
($38 x 748 days) and the potential sal- 
ary savings ($29 770) for parents made 
possible when their children were 
eared for in Health House ($39.80. 
average daily wage of working par- 
ent x 748 days). The additional 371 
unit costs ($14098) were for services 
provided to children whose parents 
were in training programs and/or re- 
ceiving AFDC (Aid to Families With 
Dependent Children). 


COMMENT 


This study describes the organiza- 
tion and experience of a separate DCC. 
that provides care to children during 
periods of illness or temporary disa- 
bility. It is one of several possible types 
of alternative care arrangements for 
children whose parents are unable to 
take time off from work or from other 
obligations. 

The admission criteria in this cen- 
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*Adjusted data for children aged 2 to 5 years® 
(see text for explanation). 

+NA indicates not applicable (children with 
these conditions. are excluded from Health 
House). 


ter were, admittedly, very conserva- 
_ tive: children who exhibited early 
signs of possible contagious disease 
(eg, fever, diarrhea, undiagnosed rash) 
were excluded. The conditions of the 
children admitted were rather more 
representative of minor illness or in- 
fection, eg, upper respiratory tract 
illness and ear infection, Children who 
had possible contagious diseases were 
admitted following medical evaluation 
and treatment for 24 hours, at which 
time they were not considered conta- 
gious. Clearly, this admission policy 
cannot be 100% effective in excluding 
a child with a possible contagious dis- 
ease (eg, chickenpox or measles), but 
the experience described in this report 
did not show a failure of this screening 
procedure. The signs or symptoms and 
diagnoses of the conditions treated 
(Tables 2 and 3) were comparable with 
those conditions of young children 
seen in physicians’ offices as reported 
in the 1980-1981 NAMS (Table 4). It 
‘should be noted, however, that the 
-Health House data do show a higher 
percentage of children with cough, 
inflamed skin, upper respiratory tract 
infection, asthma, and skin infections. 
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Administration 
Health services 
Instructional 
Rent 
ret ooo 
Total program cost 
Units of service 
Unit of service cost _ 





Cost of Health House 
Annual salary savings 


tThis is a rounded figure. 
$Caiculated as $38 x 748 days. 











*Number of days in which children were cared for for 6.5 hours or longer. 


§Calculated as $39.80 (average daily wage) x 748 days. 


This variation may be due to the size 
of the Health House sample or to the 
admission patterns at Health House. 
For example, there may be a greater 
tendency to admit children with upper 
respiratory tract infections or with a 
known asthmatic condition without 
first requiring an evaluation by 
the child’s physician if the child is 
known to have had these conditions 
previously. 

Once a child was admitted to Health 
House, there was a high percentage of 
referrals for medical assessment 
(93.9%) and a high referral completion 
rate (95.2%). Review of the Health 
House and DCC health records dem- 
onstrated that every child showed pro- 
gressive recovery except for one child 
with a known congenital heart condi- 
tion who subsequently required hos- 
pitalization. 

The cost analyses show that the cost 
of care in Health House for the spon- 
soring agency is higher ($38 a day) 
than the current daily reimbursement 
the agency receives from the State 
Department of Education for children 
in its regular DCC ($17.34 a day). The 
higher cost has been documented in 
other programs in which sick children 
are cared for. It should be noted that 
costs potentially could be higher since 
the rental cost of Health House (aver- 
age, $317 per month) was low com- 
pared with usual commercial rates. On 
the other hand, it should also be noted 
that the unit cost analysis ($38 a day) 
was based on utilization rates that 
were less than full capacity during the 


year of the study. (Utilization rates 
have been progressively higher in sub- 
sequent years.) Potential units of serv- 
ice for an entire year were 2040 (170 
days in academic year x12 spaces). 
Thus, the 1165 units of service (1119 
for DCC children plus 46 for school- 
age children) provided in the study 
year represent only a 57.1% utilization 
rate. In theory, if every space had 
been used by a child with illness or 
temporary disability, the unit cost 
could have been decreased to $20.84. 
The utilization variables (ie, the fluc- 
tuations of incidence of illness and 
temporary disability and family need 
for service) are, of course, beyond the 
control of the administrators of Health 
House. Furthermore, it is possible 
that a system of variable child spaces 
(eg, similar to hospital “swing beds”) 
may reduce costs when the need for 
care of sick children is less due. to 
seasonal variation, and personnel 
costs can be reduced. Another consid- 
eration for increasing utilization may 
be future changes of the admission 
guidelines that would allow additional 
children to be served, eg, children with 
mild or moderate fever. 

Certain limitations. of this study 
should be noted. Because it was a 
retrospective study, it is not possible 
to describe in detail the course of 
illness or disability in the children 
studied. In addition, it is not possible 
to compare the incidence of illness, 
management, outcome, and service 
costs of children cared for at Health 
House with children at other care 
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arrangements (eg, home with parents, 
relatives, or friends, family day-care 
_ home) since data for these variables 
were not collected. Thus, this report 
cannot serve as an evaluation of the 
‘program. A future study that can 
“prospectively collect such information 
may determine the effectiveness and 
-efficiency of the Health House model, 
compared with other models, in serv- 
_ ing children with illness and tempo- 
rary disability. 
According to reports by K. B. Skold 
(Working Parents and the Problem of 
_. Sick Child Care: A report on the Issue 
_ for Local Grantmakers, unpublished 
_. data, July 1985) and Michaud (Chil- 
dren, Fall 1987, pp 67-69), there cur- 
rently is great nationwide interest in 
providing services for day-care chil- 
: -dren when they are ill or temporarily 
__ disabled. There is an increasing num- 
ber of programs being established, 
_ and several state licensing agencies 
are drafting regulations for the licens- 
ing of already-existing and future pro- 
grams, according to the California De- 
partment of Social Services (Day Care 
Centers for Ill Children, unpublished 
data, 1986) and the Delaware Depart- 
ment of Social Services (DELACARE: 
Requirements for Sick Day Care in a 
Day Care Center, unpublished data, 
August 1986). We, in providing this 
report, do not wish to appear to give 
unqualified endorsement for the de- 
velopment of similar programs. We are 
aware of both medical and economic 
considerations for a cautious stance. 
Some have suggested that all children 
with illness or temporary disability 
(with the exception of highly conta- 
_ gious or life-threatening conditions) 
‘ay be admitted to their regular DCC, 
provided proper staffing arrange- 
ments are made.‘ But this policy is 
not generally considered acceptable at 
this time. Also, there is the potential 
_ that some programs may inappropri- 
ately serve certain children: some pro- 
_ grams may care for children who are 


Quotables: 


Writing: Writing is not a profession, but a vocation of unhappiness. 
GEORGES SIMENON 
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really not ill at all or who may be too 
ill and require closer supervision than 
the center can provide. There is also 
genuine concern that some programs 
may arise mainly for economic consid- 
erations, eg, to use empty pediatric 
wards.° Another concern is the poten- 
tial psychological trauma experienced 
by children when temporarily placed 
in a new and different environment 
when they experience illness or disa- 
bility. This has been a frequent con- 
cern we have heard, although there is 
no evidence documenting this as a 
serious problem for children and their 
families. 

Clearly, another solution to this 
problem is the liberalization of paren- 
tal leave during a childs illness or 
temporary disability.* Legislation at 
both national and state levels has been 
introduced. Since this initiative will 
take time, the proposed alternative 
care arrangements may be considered 
by families with current needs. 

As with other pediatric services, the 
best interests of the child and the 
family should be considered most im- 
portant.” There is no question that for 
many families, an acceptable alterna- 
tive care arrangement (other than by 
the parent) is at times a necessity. 
Whether the establishment of services 
for ill or temporarily disabled children 
is safe, practical, and cost-effective 
will depend on the input of physicians, 
educators, and administrators; rela- 
tive needs; and operating costs in each 
individual community and program. 
Consultation by physicians, especially 
pediatricians, will be essential in the 
planning of these services." 

We would like to emphasize that the 
establishment of a care service such 
as Health House provides an addi- 
tional benefit to families served by a 
DCC. Child care during an illness or 
temporary disability episode can be 
useful to parents who may have diffi- 
culty taking time off from work and 
other obligations. Another advantage 



























would be the reduction of conflict and 
guilt feelings in parents who know __ 
that their children are being well cared 

for. In addition, the potential for 
health education, health maintenan 


both preventive and treatment serv 
ices. 242 


This study was supported by a grant from the 
Biomedical Research Support Grant Fun 
UCLA School of Public Health. 
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.@ Motor vehicle accidents are the 
leading cause of death in children. In 
1977, Tennessee adopted the nation’s 
first law requiring the use of child re- 
straint devices (CRDs), but despite ex- 
tensive promotional efforts, a majority 
of young chlidren still travel unre- 
trained. We surveyed all acute-care 
- hospitalis In Tennessee to determine 
. thelr policies regarding CRDs. Of 109 
hospitals with obstetric services, 26 
(26%) had a policy calling for discharged 
_ newborns to be transported in CRDs; 
only seven (5%) of 128 pediatric services 
-had such a policy. It Is time for hospitals 
and professional organizations to adopt 
_ policies to ensure that the parents of 
- -every chiid discharged from an obstetric 
-or pediatric unit are educated concern- 
-ing CRD use laws and are able to comply 
_ with them. Pediatricians should con- 
sider Incorporating “discharge in child 
restraint device” Into thelr routine dis- 
-charge orders. 
(AJDC 1988;142:656-658) 











J” uries resulting from motor vehicle 
-* accidents are the leading cause of 
death in children of all ages beyond 
the perinatal period.' In an effort to 
reduce motor vehicle injuries among 
children, Tennessee adopted the na- 
_ tion's first law requiring the use of 
child restraint devices (CRDs). Effec- 
tive in January 1978, the law currently 
mandates the use of approved CRDs 
for all children younger than 4 years 
of age while being transported in a 
private vehicle. It has been shown that 
the use of CRDs provides a remarka- 
ble degree of protection from the risks 
of injury and death associated with 
motor vehicle accidents.** 
; Accepted for publication Feb 1, 1988. 
He nt of Preventive Medicine, 
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| ‘Failure of Hospitals to Promote the 
- Use of Child Restraint Devices 


“Michael D. Decker, MD, MPH; G. Allen Bolton; Mary Jane Dewey, MPA; 
` George Smith, MD; William Schaffner, MD 


The proportion of children trans- 
ported in CRDs in Tennessee rose 
from 8% in 1977 to 29% in 1980.55 
Surveys indicate that statewide CRD 
use rates currently average 40% (un- 
published data, Tennessee Depart- 
ment of Health and Environment, 
Nashville, April 1986). Thus, although 
the rate of CRD use continues to rise 
and is now five times greater than the 
baseline figure, a majority of children 
still travel unprotected. 

Inasmuch as the CRD law has been 
in effect for a decade and has been the 
subject of extensive publicity through- 
out that period, it appears that new 
intervention strategies are required to 
achieve universal use of CRDs. In this 
light, it is noteworthy that essentially 
all Tennessee children are born in a 
hospital (in 1985, 66257 [99.3%] of 
66730 births; oral communication, 
Gail Casey, Tennessee Center for 
Health Statistics, June 1986). Thus, 
hospitals have the potential of provid- 
ing a uniquely important opportunity 
for intervention to promote the use of 
CRDs for newborns and other children 
subject to the law. To determine the 
degree to which that potential was 
being realized, we surveyed all acute- 
care hospitals in Tennessee with pe- 
diatric or obstetric services to deter- 
mine their policies and practices with 
respect to stimulating the use of CRDs 
for the newborns and young children 
discharged from their facilities. 


METHODS 


Records of the Tennessee Department of 
Health and Environment identified the 149 
acute-care hospitals licensed in Tennessee 
as of Sept 1, 1985. A cover letter, question- 
naire, copy of the Tennessee child restraint 
law, and return envelope were mailed to 
each hospital in January 1986. Telephone 
calls were placed to the administrative 
offices of those hospitals that had not re- 
sponded by March 1986, and all outstand- 
ing questionnaires were completed at that 


time. 

The 128 hospitals identifying themselves 
as providing obstetric or pediatric services 
were asked the following: 

1. Does your facility require children 
under 4 years of age to leave the hospital 
in a federally approved child safety seat? If 
so, what action is taken when no CRD is 
available? 

2. Does your facility provide an incentive 
program to encourage child safety seat use? 
If so, describe. 

Licensing records were used to catego- 
rize each hospital as public, private non- 
profit, or private profit-making (proprie- 
tary) and to determine the number of 
licensed beds. Each hospital was assigned 
a score reflecting relevant medical school 
affiliations, determined by tabulating the 
number of times each hospital was listed in 
the 1986-87 Directory of Residency Train- 
ing Programs’ as a principal participating 
institution for a medical school pediatric, 
obstetric, or family practice residency 
training program. 

Univariate statistical testing was done 
by calculating x or Fishers exact tests and 
odds ratios (ORs), the x? test for trend, and 
95% confidence intervals (CIs), as appro- 
priate.? Continuity corrections were used. 
Logistic regression was done using the LR 
module of the BMDP statistical package 
(BMDP Statistical Software, Los Angeles). 


RESULTS 
CRD Policy 


Of the 128 hospitals, 100 (78%) had 
no policy regarding the use of CRDs 
by discharged patients under age 4 
years leaving by automobile (Table 1). 
Twenty-one hospitals (16%) had a pol- 
icy calling for the use of CRDs for 
newborns but not other patients under 
age 4 years; an additional seven hos- 
pitals (5%) required that all patients 
under age 4 years,. including new- 
borns, be discharged in CRDs. A pol- 
icy regarding CRD use for discharged 
patients existed for 28 (26%) of the 
109 surveyed obstetric services, com- 
pared with only seven (5%) of the 128 
surveyed pediatric services (OR =6; 
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Supplied CRD, if needed, to enforce policy 
Offered incentive or educational program* 


rge 
Supplied CRD, if needed, to enforce policy 


95% CI =2.7, 13.3). 

Characteristics of the 128 hospitals 
are summarized in Table 2. There was 
an association between increasing hos- 
pital size and a policy regarding CRD 
use:.16% of small hospitals, 25% of 
_. medium-sized hospitals, and 37% of 
large hospitals had such a policy (x? 

-test for trend, P =.04). Although pro- 
prietary hospitals were somewhat less 
likely to require CRD use than public 
or nonprofit hospitals (18% vs 25% and 
24%, respectively), the difference was 
hot statistically significant. Hospitals 
with medical school-affiliated pediat- 
ric, obstetric, or family practice resi- 
deney programs were three times 
more likely to require the use of CRDs 
than hospitals without such affilia- 
tions; 19% of hospitals with no such 
affiliations had a CRD requirement, 
compared with 25% of those with one 
such affiliation and 67% of those with 
two such affiliations (P=.01). When 
size, hospital type, and affiliations 
were tested against CRD requirement 
in a logistic regression model, the only 
variable to remain significantly asso- 
«ciated was the number of medical 
school affiliations (P = .02). 


Enforcement of Policy 


Of the 28 hospitals with a CRD 
policy, ten stated that they would, if 
“necessary, provide a CRD to ensure 
their policy was complied with; the 
remaining 18 waived their require- 
ment if the parents were not prepared 
to comply. Affiliation with a medical 
school correlated with the willingness 
to provide CRDs in order not to waive 
a CRD requirement: 73% of hospitals 
- with no affiliations waived their re- 
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*The majority of these programs were targeted at parents of newborns. 





quirements, compared with 50% of 
hospitals with one affiliation and 38% 
of hospitals with two affiliations 
(P=.06). Of the 21 hospitais whose 
CRD requirement was restricted to 
newborns, six (29%) were prepared to 
supply CRDs if necessary. In contrast, 
of the seven hospitals requiring CRD 
use by all discharged patients under 
age 4 years, four (57%) wou.d supply 
the CRD if necessary (OR = 3.3; 95% 
CI=0.6, 19.4). 


Educational Programs 


Of the 128 hospitals, 38 (80%) of- 
fered an incentive or educational pro- 
gram designed to encourage the use 
of CRDs (Table 1). Small hospitals 
were much less likely to offer such a 
program: 17% of hospitals with 100 or 
fewer beds offered such a program, 
compared with 43% of medium-sized 
and 47% of large hospitals (OR = 0.27; 
P=.002). Most programs were ori- 
ented toward educating patients on 
the obstetric, rather than pediatric, 
service, as is illustrated by the fact 
that the presence of such & program 
was much more likely in a hospital 
with an obstetric service. Of the 109 
hospitals caring for newborns, 36 
(33%) offered a program, compared 
with only two (11%) of the 19 hospitals 
not caring for newborns (OR =4.2; 
95% CI=1.0, 17.4). Programs were 
more often found in hospitals with 
medical school affiliations: 50% of hos- 
pitals with one or more affiliations had 
a program, compared with 27% of 
those with no affiliations (OR =2.7; 
95% CI=0.9, 8.0). 

Interestingly, hospitals requiring 
CRD use appeared to be only some- 
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*Number of times hospital was ‘listed as a 
principal participating institution for a medical 
school residency program in obstetrics, pedi 
rics, or family practice. 


what more likely to offer an edueca- 
tional or incentive program promoti 
CRD use: 11 (40%) of the 28 hospitals 
with a CRD policy offered a program 
compared with 27 (27%) of the 100 
hospitals with no policy (OR =1.75; 
95% CI=0.7, 4.2). Indeed, logist 
regression modeling indicated that of 
the variables studied, hospital size and 
presence of an obstetric service were 
the only independent predictors of the 
presence of an educational program: 


COMMENT 


Tennessee was the first state to 
mandate the use of CRDs. In the 
subsequent decade, the citizens of 
Tennessee have been exposed to ex- 
tensive publicity concerning the CRD. 
law, reports of its efficacy,2° and news 
of the adoption of similar laws in eat 
of the other 49 states, as well as to. 
increasingly active enforcement of the 
CRD law by the Tennessee Highway 
Patrol? and to a continual series of 
public education programs sponsored 
by the Tennessee Department of 
Health and Environment and other 
groups. Despite all of this, observa- 
tional surveys indicate that the major- 
ity of children under age 4 years still 
do not travel ina CRD. It is clear that 
efforts to promote CRD use have not 
been adequately effective. ~ 

An effective and efficient interven- 
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tion program should reach the entire 
target population, and only the target 
population; it should do so at an appro- 
priate time with respect to the need 
being addressed, and it should do so 
under circumstances conducive to the 
desired intervention, By these crite- 
ria, it is hard to imagine a more ideal 
setting for a CRD intervention pro- 
gram than that available in hospitals 
with maternity services. A compre- 
hensive hospital-based CRD interven- 
‘tion program would reach essentially 
every mother, and many fathers, at a 
-time when they are already receiv- 
_ ing—indeed, are eager for—guidance 
_. regarding the care of their newborn. 
. -The American Academy of Pediatrics 
(AAP) recognized the importance of 
such an approach with its “First 
Ride-Safe Ride” program, launched in 
1980.° Similar programs targeted at 
pediatric patients would serve to re- 
inforce the prior education. 

. Unfortunately, our data indicate 
= that few hospitals yet are taking ap- 
-propriate action to promote the use of 
_ CRDs. Only one fourth of the sur- 
_ -veyed hospitals offering obstetric ser- 
 — vices had a policy regarding CRD use 
~ by discharged newborns. The perfor- 
mance on the pediatric services was 
éven more dismal: only 5% had a CRD 
policy. Furthermore, most hospitals 
with a CRD use policy would waive 
that “policy” if the parents did not 
provide their own CRD at the time of 
discharge. Only one third of the hos- 
pitals offered a program designed to 
promote the use of CRDs; these pro- 
motional programs most often were 
targeted at the parents of newborns 
_and did not reach the parents of other 
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pediatric patients. 

It has been shown that hospital- 
based CRD intervention programs are 
capable of producing dramatic in- 
creases in CRD use rates. *? Although 
some studies have shown that CRD 
use among recipients of these inter- 
vention programs was no longer sig- 
nificantly greater than that among 
persons not receiving the intervention 
after a period of several weeks to 
months, that change was often due 
more to increases in CRD use among 
the control group than to a decline 
among the intervention group, 1%! Fur- 
thermore, many of the studies showing 
a drop-off in CRD use with time fol- 
lowing intervention were performed 
before the establishment of a local 
CRD use law. In the current climate 
of universal CRD use laws and wide- 
spread publicity regarding the issue, 
it may be that hospital-based CRD 
intervention programs would lead to 
even larger and more durable in- 
creases in CRD use rates. 

The potential of a statewide hospi- 
tal-based CRD intervention program 
has been illustrated in Vermont, where 
a volunteer-staffed program of educa- 
tional activities and CRD rentals was 
associated with an increase in the use 
of CRDs at hospital discharge from 
16% to 71%, despite the absence of a 
CRD law“ More recently, the Penn- 
sylvania Chapter of the AAP has co- 
ordinated a CRD promotional pro- 
gram targeted at hospitals, which are 
required by Pennsylvania law to pro- 
vide CRD information and CRD loaner 
program referrals to the parents of 
newborns. As a result, a number of 
Pennsylvania hospitals now offer free 
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or low-cost CRDs to the parents of 
newborns (oral communication, Su- 
zanne Yunghans, BSW, Pennsylvania 
Chapter, AAP, June 1986). This is an 
encouraging development, and. other 
states may wish to adopt similar re- 
quirements. 

Although previous studies have in- 
dicated that intervention programs 
based in physicians’ offices'*"* or pub- 
lic clinics!” can lead to increased CRD 
use, such an approach offers neither 
the timeliness nor the universality 
available with a hospital-based system 
and thus may be more suitable for 
reinforcement than initiation of CRD 
use. In addition, only a minority of 
physicians caring for young children 
have yet incorporated CRD promo- 
tional activities into their prac- . 
tices. %28 As a practical matter, it would 
be far simpler to establish a compre- 
hensive intervention program through 
hospitals than through physicians’ of- 
fices or clinics. 

Laws concerning CRD use are now 
in place in every state. It is time for 
the appropriate hospital and profes- 
sional organizations to adopt policies 
designed to ensure that the parents of 
every child discharged from an obstet- 
ric or pediatric unit are educated 
about, and are able to comply with, 
local regulations regarding the use of 
CRDs. The promotion of CRD use 
should be a clearly recognized element 
of the standard of pediatric and ob- 
stetric care. Pediatricians should sup- 
port such programs through their hos- 
pital’s medical staff and should 
consider incorporating “discharge in 
child restraint device” into their rou- 
tine discharge orders. 
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Labial Adhesions and Posterior Fourchette 


Injuries in Childhood Sexual Abuse 


John McCann, MD; Joan Voris, MD; Mary Simon, MD 


-< © Six cases involving six sisters, all 
of whom were sexually molested, are 
presented to illustrate the association 
between labial adhesions and posterior 

-fourchette Injuries in sexually abused 
children. Although labial adhesions are 
a relatively common lesion, they only 
recently have been associated with 
childhood sexual abuse. Labial adhe- 
sions are ordinarily found in girls be- 

: tween 2 months and 7 years of age and 
“are usually very superficial and disap- 
pear spontaneously by the time the child 
approaches puberty. We encountered 
six sisters, all of whom had been sexu- 
ally abused, who had labial adhesions. 
Four of the six had changes In the area 
ot the posterior fourchette that were 
consistent with previous trauma. In ad- 
dition, four of the giris’ hymens had 
thickened, Irregular edges or other 
changes that were considered abnor- 
mal. The father, the grandfather, and an 
uncle confessed to lewd and lascivious 
misconduct with the children. Although 
labial adhesions alone are not reason 
enough to make a report of sexual 
abuse, the physician is obligated to in- 
quire as to the possible cause if the 
adhesions do not fit the usual pattern or 
If there are other suspicious findings. 

(AJDC 1988;142:659-663) 


T'he search for findings that may be 

considered conclusive physical evi- 
dence of sexual abuse in children sus- 
pected of having been molested is a 
difficult and oftentimes a perplexing 
task. Such an investigation is ham- 
pered by the fact that the actual cause 
of many of the minor differences noted 
in the genitalia of children is unknown. 
There is speculation that injuries to 
the perineum can be caused by such 
activities as horseback riding and 
gymnastics. Because well-designed, 
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controlled studies that could docu- 
ment the changes in the anatomy of 
young girls brought about by these 
and other activities are unavailable, 
we are frequently left with individual 
case reports that then must be used 
to form the basis of medical opinion. 

A relatively common finding that 
has been described in the medical 
literature’? for years is that of labial 
adhesions. Although this entity has 
been ascribed to “poor hygiene and 
hypoestrogenism,” this finding, with 
or without evidence of previous injury 
of the posterior fourchette, has only 
recently been described as possibly 
being caused by sexual abuse. We 
herein deseribe six sisters, who, fol- 
lowing sexual molestation by their 
father, grandfather, and uncle, had 
labial adhesions and signs of trauma 
to the region of the posterior four- 
chette. 


PATIENT REPORT 


Six girls, ranging from 4 to 9 years of 
age, were removed from their parents’ 
home by the Children’s Protective Service, 
Fresno, Calif, following an investigation of 
possible abuse and neglect that had origi- 
nated in another state. At the time, the 
caseworker and a law enforcement officer 
visited this family and found the girls with 
their mother, father, grandfather, and un- 
cle, all living in a mobile home. The chil- 
dren, in addition to very poor hygiene, had 
a variety of untreated medical conditions. 

Initially, three of the six sisters were 
described as being very withdrawn and 
fearful. Two of them had problems with 
enuresis and one with encopresis, As they 
became more familiar with their new sur- 
roundings, two of the girls began talking 
about how they had been sexually molested 
by their father, grandfather, and uncle. 
According to the children, this included 
fondling, oral copulation, and attempted 
intercourse. The 5-year-old described 
bleeding from her “wee wee” following one 
of these episodes. 












The children were examined in the Child 
hood Sexual Abuse Clinic at Valley Medical 
Center, Fresno, Calif. The examination 
included a history, a complete physical 
examination, and a colposcopic examina-. 
tion, with magnified photographs of the 
external genitalia. Cultures of the phar- 
ynx, vagina, and rectum for the presence 
of gonorrhea were obtained, anda serologic 
rapid plasma reagin (RPR) card test for. 
syphilis was performed. Normal saline wet _ 
mounts and potassium hydroxide prepara- - 
tions collected from the three older girls. 
yielded normal results. All of the cultures: 
for Neisseria gonorrhoeae proved to be 
negative, with no reaction on any of the 
RPR tests. Chlamydial cultures were not 
being done routinely at the time these 
children were examined. : 

The girls’ genitalia revealed a variety. of - 
findings that were believed to be consistent. 
with childhood sexual molestation, All of . 
the girls were still in the Tanner stage Tof 
secondary sexual development. The hymen. 
of the oldest sister, who was 9 years T. 
months of age, had a very irregular border 
and thickened, rolled edges (Fig 1). The 
vascular pattern was disrupted, and the 
hymenal orifice measured 10x 6 mm inthe 
vertical and horizontal planes in the knee- 
chest position, The posterior hymenal rim. 
was relatively narrow. A combination of an — 
adhesion, with some scar formation and an. 
abnormal vascular pattern, was present in 
the area of the posterior fourchette. 

The 8-year-2-month-old sister had. an 
extensive 10-mm-long, thickened, irregu- 
lar adhesion of the posterior fourchette 
(Fig 2). Although the edges of her hymen 
were smooth and thin, she had a relatively. 
thick midline hymenal septum that had not 
been disrupted. She did have a mild form 
of cerebral palsy that was believed to ‘be 
secondary to a congenital herpes infection, 

The 7-year-2-month-old sisters hymen 
was smooth-edged and symmetrical but 
was moderately thickened, with an ine 
crease in its vascularity, The transhymenal 
diameter in the knee-chest position was. 
6x6 mm in the vertical and horizontal 
planes, respectively. However, she did have 
a 6-mm healing lesion of the posterior | 
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Fig 1.—Colposcopic photograph of 9-year- 
7-month-old sister in knee-chest position, 
with 6-mm labial adhesion and posterior 
fourchette scar. Hymen is irregular with 
nymenal orifice of 10 x 6 mm in vertical and 

horizontal planes (original magnification, 
x5) 























Fig 4.—Colposcopic photograph of 6-year- 
1-month-old sister in knee-chest position, 
` with hymenal orifice 10x 7 mm in vertical 
and horizontal planes. Narrow hymenal rim 
with thickened rolled edges (original mag- 
‘ification, x 5). 


-Fig 7.—Colposcopic photograph of 5-year- 
id sister in knee-chest position showing 
thickened, irregular hymen, with an adhe- 
sion/scar to left of midline in 12-o'clock 
position and history of vaginal bleeding 
(original magnification, x 5). 


fourchette that deviated to the left of the 
midline and appeared to be a scar (Fig 3). 
A moderate amount of neovascularization 
= surrounded the lesion. 

The 6-year-1-month-old sisters hymen 
consisted of a relatively narrow rim of 
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Fig 2.—Colposcopic photograph of 8-year- 
2-month-old sister in supine position, with 
10-mm thickened and irregular labial ad- 
hesion and posterior fourchette scar (orig- 
inal magnification, x 5). 


Fig 5.—Colposcopic photograph of 6-year- 
1-month-old sister in supine position, with 
5-mm labial adhesion, with neovasculari- 
zation over posterior fourchette (original 
magnification, x 5). 





Fig 8.—Colposcopic photograph of 4-year- 
old sister in knee-chest position, with nor- 
mal hymen. Avascular midline lesion in 
posterior fourchette/navicular fossa ap- 
pears in region of labial adhesion (original 
magnification, x 5). 


tissue with rolled edges. The vascular pat- 
tern appeared to have been disrupted. The 
hymenal orifice’s vertical and horizontal 
diameters measured 10x7 mm, respec- 
tively, in the knee-chest position (Fig 4). 
In the supine position, there was an irreg- 










Fig 3.—Colposcopic photograph of 7-year- 
2-month-old sister, with 6-mm_ posterior 
fourchette adhesion and scar deviated to 
left of midline. Hymenal edges are thick- 
ened and rolled, with abnormal vascular 
pattern (original magnification, x 5). 


Fig 6.—Coiposcopic photograph of 5-year- 
old sister in supine position, with 8-mm 
labial adhesion and neovascularization 
(original magnification, x 5). 


ularity of the posterior fourchette with a 
concomitant adhesion that was 5 mm long. 
The neovascularization in this area did not 
cross the midline (Fig 5). 

The most dramatic changes were seen in 
the 5-year-old sister In addition to an 
8-mm-long labial adhesion (Fig 6), there 
was a scar on the hymen in the 6-o’clock 
position that created an irregularity of its 
anterior edge. The hymenal edges were 
thickened and rolled, with an abnormal 
vascular pattern present throughout the 
surface of this membrane (Fig 7). 

The findings in the 4-year-old sister were 
normal. Her hymen was smooth-edged and 
symmetrical. The vascular pattern was 
normal, and there was an ample rim of 
tissue at the posterior attachment (Fig 8). 
The hymenal span was 6x3 mm in the 
vertical and horizontal planes when meas- 
ured in the knee-chest position. A rela- 
tively superficial labial adhesion (2 mm 
long) was discovered in the posterior four- 
chette, which in the knee-chest position 
took on the appearance of a midline avas- 
cular area. 
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"Described molestation 
` Cries easily 
Withdrawn 
Fearful of men 
Diurnal enuresis 
Encopresis 
History. of vaginal bleeding 


Hymenal orifice diameter, mm 
- Supine vertical 


Supine horizontal 
Knee-chest vertical 
Knee-chest horizontal 
Hymenal edge 
Hymenal membrane 
Abnormal vascular pattern 
Width of hymenai rim (6-o'clock position), mm 
- © | Length of labial adhesion/scar, mm 
— | Posterior fourchette lesion 
< #Not relaxed. 


+We were unable to determine vaginal orifice diameters in the supine position in the 8-year-old sister. 


_After the disclosures by the children and 
-the presentation of the physical findings, 
the mother began describing how the chil- 
dren had been molested by her husband, 
father-in-law, and brother-in-law Subse- 


Sa quently, all three men confessed to Califor- 


` “nia Penal Code Section 288, lewd and las- 
’-eivious misconduct with the children. 

The Table summarizes the behavioral 
changes and the physical findings in the 
six ‘sisters. 


COMMENT 


“Many authors have stated that in 
cases of childhood sexual molestation, 
-the physical examination frequently 


¿o yields normal results.** As investiga- 


_. tors have gained greater expertise and 
- improved their techniques of examin- 
ing preadolescent children, an increas- 
ing number of physical findings are 
being attributed to the act of sexual 
abuse. The addition of the colposcope 
has added yet another dimension to 
_ the investigation of these allegations. 

“This instrument, with its multiple 
lenses that magnify a suspicious area, 
a green filter that assists in the ex- 
amination of a vascular bed, and an 
attached camera to record the find- 
Ings, has provided the practitioner 

with a powerful tool.*’ The difficulty 


with many of the findings detected 


during these examinations is that 


 AJDC—Vol 142, June 1988 





Findings in Sister by Age, y (mo) 


6 (1) 


Rolled 
Thin 
Yes 

15 

5 
Adhesion 


Smooth 
Redundant 


irregular 
Thick/scar 


Adhesion Adhesion/scar 


there are relatively few well-con- 
trolled studies to assist in the deter- 
mination of whether a finding is nor- 
mal or abnormal. 

The common denominator of the la- 
bial adhesions found in the children in 
this report is not that unusual a finding 
by itself.** Although labial adhesions 
have been described for years in the 
medical literature, they have only re- 
cently been associated with childhood 
sexual abuse.* Since the first report 
in the American literature in 1986 by 
Nowlin and Adams,® there have been 
numerous articles™ describing the in- 
cidence, physical findings, possible 
cause, and treatment. Labial adhe- 
sions have been called various names, 
including labial agglutination, vulvar 
fusion, vulvar synechiae, gynatresia, 
coalescence of the labia minora, and 
occlusion of the vaginal vestibule. The 
most commonly accepted explanation 
is that the lesions are caused by local 
inflammation, usually as a result of 
poor hygiene, a mild vulvitis, or me- 
chanical irritation along with the state 
of hypoestrogenism.'*"! 

Labial adhesions are usually seen in 
girls between 2 months and 7 years of 
age, with the majority of cases noted 
before the age of 2 years.” Although 
these are not uncommon lesions to the 


7 (2) 


Rolied 
Thick 


Adhesion/scar 


8 (2) 


irregular 
Thin 


Adhesion/scar Adhesion/scear — 





practitioner, the incidence, as ob- 
served in Denmark in a study b: 
Christensen and Oster, was found t 
be only 1.4%. However, Emans et alë 
reported an incidence of 21% in thei 
study of nonabused white children 
There is a general agreemerit tha 
these adhesions usually are very sti 
perficial gossamerlike, semitranspar. 
ent membranes that are easily dis 
rupted by gentle lateral traction of th 
labia." According to Finlay” an 
others, this procedure results in mi 
imal discomfort to the child, with littl 
if any bleeding from the surface of th 
separated labia. The recurrence rate 
appears to be significantly reduced by 
the application of a lubricant or a 
ointment containing estrogen. 
Many authors believe that since these _ 
lesions are self-limiting and disappea! 
as the girl approaches puberty, n 
treatment is required if the child i 
asymptomatic. 

If a decision is made to treat: the 
labial adhesion, the physician needs to 
be aware of the complications that may 
occur as a result of therapy. Ifrepeated — 
applications of estrogen cream are ap 
plied to the labia, the child may absor' 
enough of the steroid to develop p 
mature thelarche, which may lead 
concern about a more serious under- 
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__ lying disease process.? If lubricants or 
estrogen creams are not used and 
- repeated mechanical separation of the 
adhesion is performed, a thick scar 
7 may form that involves the deeper 
ayers of the epidermis. These scars 
_then may not automatically lyse as the 
child enters puberty. 
~ Injuries to the posterior fourchette 
can result from a variety of causes. It 
as been postulated that girls “doing 
he splits, riding horseback or partic- 
pating in gymnastics may sustain an 
-injury to the tissues of the posterior 
_fourchette.”” The epithelial layer in 
this area does separate easily and may 
_be disrupted during a medical exami- 
_ nation if too much lateral traction is 
-applied to the region. However, inju- 
-ries to the posterior fourchette have 
also. been reported to occur as a result 
‘of intracrural or intralabial inter- 
course.” 
In our experience, the changes seen 
in the posterior fourchette in children 
- who have been sexually abused have 
_ varied from relatively minor increases 
_ in vascularity to deep lacerations ex- 
tending to the anus. The most common 
_ form of injury that we have attributed 
to these acts are healed lesions that 
frequently deviate to one side or the 
other of the midline and involve the 
mavicular fossa. The increase in vas- 
_ qularity seen with these lesions usu- 
ally does not cross the midline. 
_ - The labial adhesions in these sisters 
_. ranged in size from the 2-mm-long 
_ adhesion in the 4-year-old sister (Fig 
_ 8), which only became evident during 
the colposcopic examination, to the 10- 
_ mm-long lesion in the 8-year-old sister 
_ (Fig 2), which was easily detected 
_ during the macroscopic portion of the 
` physical examination. In the three 
younger children, the adhesions ap- 
peared to be very superficial and 
- somewhat transparent (Figs 5 through 
8). This latter appearance is the type 
that is described in the literature, and 
= we do not. see an association with 
_ childhood sexual abuse. 
However, the findings in the chil- 
- dren described herein differ in several 
- ways from the usual case of labial 
_ adhesions. The fact that all six of the 
| girls had a variation of labial adhesions 
is remarkable by itself. Although la- 
‘bial adhesions are not uncommon le- 
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sions, there is only one article” in the 
literature that describes labial agglu- 
tinations in sisters; in that case, only 
two girls were involved. Another un- 
usual finding was the ages of the girls. 
Since labial adhesions are usually seen 
in girls between 2 months and 7 years 
of age, it is of interest that two of the 
six sisters were 8 and 9 years old, 
respectively (Figs 1 and 2). 

The most significant difference was 
the type of adhesion seen in four of 
the girls. In the 8-year-old sister, the 
adhesion appeared to be thick and 
irregular in texture and was similar in 
appearance to the type of scar tissue 
seen in children who have had their 
adhesions forcefully disrupted on mul- 
tiple occasions, The lesions of the pos- 
terior fourchette found in the 5-, 7-, 
and 9-year-old sisters not only ap- 
peared to involve the deeper tissue 
layers but also deviated to the left of 
the midline and were accompanied by 
relatively large blood vessels that did 
not cross the midline. 

Distinguishing adhesions from scars 
may be difficult, particularly without 
a tissue biopsy. Since the usual labial 
adhesion consists of a superficial at- 
tachment of the two inner surfaces of 
the labia minora, it has the appearance 
of a thin, smooth membrane. Scars, on 
the other hand, involve the deeper 
layers of the tissues and appear thick 
and irregular. A combination of these 
findings was seen in four of the sisters 
whose labial adhesions also appeared 
to include a significant amount of scar 
tissue. 

Sears in this region must be distin- 
guished from the naturally occurring 
midline perinei raphe overlying the 
perineal body. A raphe, when present, 
frequently appears as a slightly ele- 
vated midline ridge of tissue that runs 
from the posterior fourchette to the 
anus and marks the union of these 
tissues that occurred during the em- 
bryonic phase of the child’s develop- 
ment. Ordinarily, there is no increase 
in vascularity in the area. 

The children in this report were 
examined in both the supine and 
knee-chest positions. Although the ad- 
hesions of their labia were best visu- 
alized in the supine position, the knee- 
chest method proved to be of value in 
the examination of their vaginal canals 


and hymens. In the knee-chest posi- 
tion, the relatively free-floating ante- 
rior wall of the prepubertal childs 
vagina falls forward, opening the in- 
troitus and the canal. With the use of 
a bright light and a magnifying lens, 
the entire canal, including the cervix, 
can usually be seen. In the child in. 
whom child abuse is suspected, this 
position also offers an excellent view 
of the hymen due to the fact that the 
major portion of the hymen is attached 
to the posterior and lateral rims of the 
vaginal introitus. As the girl assumes ~ 
a prone posture, this membrane falls’ 
forward, stretching out under its own 
weight. In this configuration, changes 
in the vascular bed or alterations of its 
contour become readily apparent. 

In this case, the edges of the hymen 
of the 5- and 9-year-old sisters proved 
to be grossly irregular when they were 
placed in the knee-chest position (Figs 
1 and 7). The distortion of the anterior 
edge and body of the hymen in the 5- 
year-old sister appeared to have been 
caused by scar tissue that most likely 
resulted from a previous transsection 
of this membrane. The hymens of the 
6- and 7-year-old sisters were found.te 
consist of only narrow rims of tissue 
with rolled edges and distorted vas- 
cular patterns (Fig 4). These findings 
were considered to be consistent with 
the history of childhood sexual abuse. 

The association between childhood 
sexual molestation and labial adhe- 
sions can only be surmised. In these 
children, the diagnosis of sexual abuse 
appeared certain even without. the 
confessions by the male members of 
the family or the description of the 
acts by the mother. The fact that there 
were adhesions or scars of the poste- 
rior fourchette only added to the pre- 
ponderence of evidence. 

Labial adhesions alone should not 
warrant an automatic referral to a law 
enforcement agency or the Children’s 
Protective Service; however, the phy- 
sician has an obligation to inquire as 
to the cause, particularly if the adhe- 
sions do not fit the usual pattern or if 
there are other suspicious findings. 


The authors would like to thank Jane Bowden, 
medical illustrator from the Medical Media Ser- 
vice of the University of California, San Fran- 
cisco, and Ernestina Giraldes for the preparation 
of the manuscript. - 
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o Three hundred elghty-two children 
were evaluated for abuse or neglect dur- 
ing a 30-month period in a pediatric 
clinic In. a county hospital. Fifty-one 
ireent presented for sexual abuse, 34% 
for physical abuse, and 15% for neglect. 
Thirteen children were hospitalized. 
hiidren examined for sexual abuse had 
a mean age of 5.8 years and a median 
age of 5 years; 71% had normal findings 
n examination, including 48% of those 
with a history of penetration. Fourteen 
children were brought for evaluation on 
the basis of caretakers’ misinterpreta- 
jan, overconcern, or malice. The current 
spectrum of patients seen for child 
abuse or neglect reflects Increased pub- 
lic and professional awareness of the 
problem. Earlier recognition of abuse, 
especially greater readiness to consider 
sexual. abuse, brings younger, less 
physically injured children to the clinic. 
< (AJDC 1988;142:664-667) 


he evaluation and treatment of 
abused and neglected children 
presents a challenging task for pedia- 
tricians. We report on aspects of our 
experience with abused and neglected 
children from 1984 to 1986 in an out- 
atient clinic. We emphasize that to- 
day’s spectrum of abuse differs from 
that reported in the past decade: more 
children are being brought for evalu- 
ation, sexual abuse is the most fre- 
quent complaint and most often in- 
olves preschoolers, and more 
clinically subtle abuse is being seen. 
Our clinical practice has changed in 
response, with less frequent hospital- 
ization and more comprehensive out- 
patient diagnosis and treatment. 

‘Our goal in this article is to docu- 
ent a representative sample of our 
urrent practice in the management 
f pediatric child abuse and to place 
hese data in the context of growing 
public and professional awareness. As 
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New Child Abuse Spectrum in an Era of. 
Increased Awareness 


William N. Marshall, Jr, MD; Terry Puls, MSW, ACSW; Carol Davidson 


with other medical conditions (ie, 
near-sudden infant death syndrome, 
Reye's syndrome) that have become 
increasingly familiar to pediatricians, 
our perceptions of child abuse, espe- 
cially sexual abuse of children, have 
undergone evolution. A wider range 
of patients is identified, including 
those with less severe (“subclinical”) 
injury. Parents and others may mis- 
takenly perceive signs of abuse after 
hearing or reading about sexual abuse 
of children and bring their nonabused 
child for evaluation. “Classic” cases of 
multiple fractures, severely under- 
weight children, and traumatic sexual 
assault now represent a minority of 
evaluations. 

The benefits to children of increased 
societal awareness of child abuse are 
great. Knowledge of the current spec- 
trum of child abuse and neglect will 
aid practitioners in caring for these 
children. 


PATIENTS AND METHODS 


Kino Community Hospital Pediatric 
Clinie, Tucson, a University of Arizona 
Department of Pediatrics affiliate, serves 
a primarily indigent, urban population in 
Tucson and Pima County, Arizona, a met- 
ropolitan area of nearly 600000 people. 
Approximately 23000 pediatric visits are 
recorded annually in the county-owned 
clinic; the clinic serves as a primary teach- 
ing site for University of Arizona pediatric 
residents and medical students. The clinic 
is one of the two referral sites utilized by 
Child Protective Services, Tucson. In this 
study, there was no systematic division of 
referrals by socioeconomic status or type 
of abuse. During the last year of the study 
period (no previous data are available), over 
one third of referrals in Pima County came 
to our clinic. The physicians care for pa- 
tients through 18 years of age; however, 
some older teenagers, including victims of 
sexual assault, may occasionally be seen 
primarily by gynecologists or emergency 
physicians. If pediatric consultation was 
not requested, these patients were not 
included in this study. Children who were 
hospitalized were admitted to University 
of Arizona Medical Center, Tucson, 

Data on ethnic origin of patients in this 
study are not recorded. Pima County sta- 


tistics (1985) show the population. to be 
90.0% white, 2.9% black, 2.7% American 
Indian, 1.5% Asian, and 3.0% other; 20.5%. 
of the population have Spanish surnames. 
Our clinic is located in an area with a high 


concentration of Mexican-Americans; 28% 


of our study group have Spanish surnames. » 

An ongoing log of child abuse evaluations. 
was kept by the pediatric social worker 
during the study period (Jan 1, 1984, ~ 
through June 30, 1986). All patients. re- 
ferred by Child Protective Services, the 
police or sheriff, or other agencies for 
evaluation of child abuse or neglect were 
included. In addition, any ‘patient. sus- 
pected of being abused or neglected ‘was 
reported to Child Protective Services and 
logged. Emergency room records were re- 
viewed by pediatric attending physicians 
on the following weekday to ensure that 
children examined there were appropri- 
ately evaluated and recorded. Two patients 
were added to the 380 in the log by cross- 
checking with admission records. 

Complete physical examinations were 
usually performed in all types of abuse; if 
the evaluation was done primarily by a 
resident, the attending pediatrician. con- 
firmed the genital examination or positive 
physical findings in most cases. Colpo- 
scopic examination was not performed in 
sexual abuse cases. Laboratory and radio- 
logical studies were performed as appro- 
priate. When transmission of venereal dis- 
ease was thought possible, serologic tests 
for syphilis and cultures to isolate gono- 
cocci from three sites were obtained; mi- 
eroscopic examinations for Trichomonas or 
sperm were performed, if indicated. Cul- 
tures for Chlamydia were done routinely 
in 1986 and intermittently before then. 

The patients were classified according to 
the most acute form of abuse found or 
suspected. A victim of sexual assault with. 
physical trauma was classified under sexual 
abuse; a battered, underweight infant was. 
categorized under physical abuse; and a 
child with physical injuries due to neglect: 
was categorized under neglect. 


RESULTS 


Three hundred eighty-two. evalua- 
tions were performed in the 30-month 
study period. Two hundred’ two chil- 
dren were referred by law enforce- 
ment or social service agencies (usu- 
ally Child Protective Services). One. 
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‘Fig. :1.—Reason for visit (sexual abuse, 
= physical abuse, or neglect) and source 
_. {referral by social agency or clinic-gener- 
ated report). 





Neglect 
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‘hundred eighty children came with 
“parents, other caretakers, or by them- 
selves; they were then reported to the 
. appropriate agency. Most nonreferred 

- children evaluated for sexual abuse 
came with abuse identified as the chief 

-complaint (71 [82%] of 87 children); 

`- self-identification of abuse by the child 

-or family was less common in the 

patients with physical abuse (25 [39%] 
of 64 children). 

One hundred ninety-five evaluations 

(61%) were completed for suspected 
sexual abuse, 128 (84%) for physical 
abuse, and 59 (15%) for neglect (Fig 
1); The ratios of the referral patients 
(53% sexual, 32% physical, 15% ne- 
glect) were similar to those spontane- 
‘ously presenting to the clinic (48% 

sexual, 36% physical, 16% neglect). 

Girls predominated in our series of 
abused and neglected children; over- 

‘all, 244. (64%) of 382 children were 
girls (Fig 2). The vast majority of 

sexually abused children were girls 
- (164[84%] of 195 children). Girls were 
most commonly seen for sexual abuse; 
boys were usually evaluated for phys- 
-ieal abuse. Boys accounted for 57% of 
the children seen for physical abuse 
and 58% of the children seen for ne- 
lect... 

Young children (birth through age 4 
years) accounted for half of the chil- 
ren: seen for sexual abuse and the 
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No. of Children 


Age, y 
Fig 2.—Age and sex of children seen for sexual 


(N). 


Gonorrhea 
Trichomonas 
Chlamydia (rectal) 
Venereal warts 
Total 





*Cultures were positive from the throat, vagina, 
and rectum in one patient; the throat only in one 
patient; and the vagina and rectum in one patient. 


great majority of children seen for 
physical abuse and neglect (Fig 2). 
Relatively more children over age 4 
years (99 [51%] of 195 children) were 
examined because of sexual abuse 
than for either physical abuse or ne- 
glect. Children 4 years of age or 
younger accounted for 75% of the 
physical abuse category and 78% of 
the neglect category. There was no 
association (x?) between younger age 
(4 years or younger) and origin of the 
patient (patient referred from an out- 
side agency vs patients who came 
without a referral) in sexual abuse 
cases (52 of 108 vs 44 of 87 cases). The 
sexual abuse group had a mean age of 
5.8 years and a median age of 5 years; 
corresponding values were a mean age 
of 3.3 years and a median age of 2 
years for the physical abuse group and 
a mean age of 3.1 years and a median 
age of 2 years for the neglect group. 
Hospitalization was required occa- 




















10-14 


| abuse (S), physical abuse (P), and neglect 





*Two patients did not undergo examinations — 
and are excluded. xê = 22.27, P<.01. 


sionally for evaluation and treatment .. 
of victims of physical abuse (fractures 
of the femur, retinal hemorrhages, — 
intracranial hemorrhage, fracture of 
the skull, and burns. were the major — 
diagnoses) or neglect (failure to 
thrive, asthma, injury after inade- 
quate supervision) (Table 1). No vic- 
tims of sexual abuse, including rape, 
required inpatient care. A 

Seven children (4%) suspected of 
being sexually abused had venereal 
disease, as shown in Table 2, includi 
two children evaluated for venereal 
warts. One hundred thirty-six (71%) 
of the 195 children evaluated had com- 
pletely normal physical examination _ 
findings and no other evidence of 
abuse as determined from laboratory 
data. A history of penetration was 
associated (P<.01, x? = 22.27) with ab- 
normal findings (Table 3); 48% of those 
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etration had normal results. Clinic- 
generated patients had more positive 
findings (82 of 87 findings) than did 
-referral patients (25 of 107 findings); 
the association was significant 
(P<.05, x? = 4.40). 

A specific perpetrator was alleged 
in 160 of the sexual abuse evaluations; 
“101 (68%) were family or household 
members, 42 (26%) were other persons 
known to the child, six (4%) were day- 
are workers, and 11 (6%) were stran- 
gers. In 31 instances, the victim and 
caretakers did not describe the alleged 
abuser; the medical record gave inad- 
equate information in four evaluations. 
We reviewed our log to identify pa- 
‘tients who had a low degree of suspi- 
cion by history, coupled with normal 
‘physical findings and laboratory data 
and no abnormal follow-up reports. In 
14 instances, the children were re- 
ferred to us for examination because 
of dirty or inappropriate living condi- 
tions. Social problems (a family of five 
` -children living in a car, children being 
_ raised by drug abusers or prostitutes) 
|. presented to the medical care system 
= in this way. In four other patients, 
examination was performed at Child 
Protective Services’ request because 
of inappropriate parental behavior, al- 
though the behavior was not specifi- 
cally abusive or neglectful; these in- 
stances may reflect the intuition of the 
protective services worker when other 
investigation of a family yields normal 
` findings. 
Five children (four agency referrals, 
one clinic patient) were referred as a 
result of alleged malicious or false 

reporting. Three of these patients in- 
volved accusations by adults of sexual 
abuse in the setting of marital, ex- 
tended family, or neighborhood dis- 
putes; another involved a teenager 
who alleged physical abuse by an adult 
in the home. The fifth patient was a 2- 
year-old boy who reported “I was 
‘raped. Why me?”; his mother had 
‘psychiatric illness and had undoubt- 
-edly coached the child. 




























ings by parents or other caretakers 
and. overconcern about sexual abuse 
may lead to a clinic visit. Nine victims 
(five clinic generated, four referrals) 
_ of possible sexual abuse fit this cate- 

: gory. All had normal examination find- 
ings, although initial complaints in- 
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giving a history consistent with pen- cluded a “red,” “enlarged,” “swollen,” 


Misinterpretation of physical find- 









or “foul-smelling” genital area: Other 
children presented with nonspecific 
behavioral symptoms that seemed not 
to be manifestations of hidden abuse; 
rather, maternal psychiatric illness or 
anxiety secondary to the mother's 
childhood molestation appeared to 
have linked the symptoms with possi- 
ble abuse. 


COMMENT 


Our series of patients represents 
the spectrum of child abuse in the mid- 
1980s; these patients were seen in a 
social milieu much more aware of 
abuse, especially sexual abuse, than 
that of a decade ago. As recognition 
and awareness have changed, so have 
the kinds of patients presenting to us. 

Sexual abuse is now the predomi- 
nant form of abuse or neglect evalu- 
ated in our clinic; this is a dramatic 
change since Kempe! emphasized sex- 
ual misuse of children as a hidden 
problem in 1977. Nationally, American 
Humane Association, Denver, data of 
abuse and neglect reports, obtained 
from diverse sources (eg, only 11% of 
such reports came from physicians in 
19812), showed that 6.5% concerned 
sexual abuse in the late 1970s,3 7% in 
1981,2 and 138% in 1984.4 Krugman‘ 
reported that 27% of Colorado reports 
in 1984 were for sexual abuse; Jason 
et al reported that 17% of Georgia's 
confirmed cases in 1975 through 1979 
were in the category of sexual abuse. 
Many children, especially neglected 
ones, are not taken immediately to 
physicians’ offices for evaluation, so 
that clinie data will naturally differ 
from reports to agencies. The trend, 
however, is clear, and one third of child 
abuse evaluations were done for sexual 
abuse in Children’s Hospital in Win- 
nipeg, Canada, in 1981 through 1983.° 

Girls were victims more commonly 
(64%) than boys in our series because 
girls accounted for 84% of visits for 
sexual abuse. Whether one sex or the 
other is subjected to more mistreat- 
ment (considering all forms) in our 
culture cannot be ascertained from our 
data, but we suspect that girls are in 
the majority. 

The median and mean ages of chil- 
dren seen for sexual abuse at our clinic 
were 5 and 5.8 years, respectively; 
sexual misuse of young children is 
increasingly reported. Pediatric se- 


ries, ours included, : are e likely hissed 


against counting older adolescents, 
even though review of emergency 
room records does not reveal large 
numbers of “missed” cases at our hos- 
pital. Three large series of sexual 
abuse in children from the late 1970s 
reported mean ages of 9,2 years,’ 10.5 
years for girls and 8.7 years for boys,® 
and 11.3 years? Hunter et al’? re- 
ported an average age of 9 years in 
children seen for sexual abuse in 1972 
through 1979; the abuse had fre- 
quently gone on for two to three years 
previously. They hypothesized that 
“prior reviews have concentrated on 
more readily identifiable cases,” with 
a mean age of 11 years. Our report 
extends this hypothesis—even 
younger children are encountered to- 
day. Abuse is less hidden, and identi- 
fication by parents, child care workers, 
and medical professionals occurs ear- 
lier in the course of long-term abuse. 
More weight is given to verbal and 
nonverbal clues that indicate sexual 
abuse in young children. 

Physical examination yielded ab- 
normal findings (including erythema, 
bruises, abrasions, lacerations, 
edema, bleeding, enlarged introitus, 
and decreased anal tone) for 29% of 
sexual abuse victims in our group; 
3.6% had venereal disease, with 1.6% 
having gonorrhea. These percentages 
identify a lower disease and trauma 
burden than in some past series. 
Rimsza and Niggemann’ found a 7.4% 
incidence of gonorrhea in their pa- 
tients; 77% had abnormal physical 
findings. Tilelli et al? noted a 2.3% 
incidence of gonorrhea and a 30% in- 
cidence of abnormal physical findings. 
The study of Dejong and colleagues, 
also conducted in the late 1970s, had 
corresponding figures of 3.1% and 
22%, respectively. White et al" re- 
ported a 13% incidence of venereal 
disease during a study period from 
1976 to 1980. 

The children in our study were 
younger than in other series and, 
hence, were less likely to exhibit ak- 
normal findings on examination; “ir- 
decent liberties” rather than “rape” or 
“aggravated rape” more commonly. oc- 
cur in younger age groups.’ In addi- 
tion, earlier recognition may have pre- 
vented progression to more invasive 
abuse. Other current factors, however, 
would tend to increase the percen- 
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tages of abnormal findings: more sub- 
_ tle findings (enlarged introitus, 2 pe- 
< Yrianal hyperpigmentation,“ scars of 
-hymen or posterior forchette!) are 


being recognized, although their sig- 


_ nificance is still unclear, and methods 
for Chlamydia testing are now more 
readily available. Sarles! discussed 
underreporting of sexual abuse in 
1982, saying that only “the tip of the 
iceberg” was being seen; the rest of 
the iceberg is now becoming visible. 
The lack of abnormal physical or 
laboratory findings in 70% of our sex- 
ual abuse evaluations, including 48% 
of those giving a history of penetra- 
tion, is stressful for patients and fam- 
ilies. Most children had a definite his- 
tory of abuse, although few were 
violently assaulted. Families and vic- 
tims, as well as protective service 
workers and the courts, must under- 
. stand that normal findings do not rule 
out abuse. “Penetration” to the child 
“May mean interlabial, not intravagi- 
“nal, touching; those children who re- 
ported penetration yet whose physical 
examinations yielded normal results 
ean be believed.” Summit described 
the tendency of these vulnerable chil- 
dren to retract the truth of their sex- 
ual assault in the face of pressure by 
disbelieving family members and pro- 
fessionals; physicians and pediatric so- 
cial workers must educate involved 
parties in instances of children whose 
examination results are normal. Fam- 
ilies and children must be reassured 
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that no physical damage or disease 
resulted from any abuse; however, the 
more common and serious emotional 
consequences of abuse must be faced. 

Pediatricians, pediatric residents, 
and pediatric nurses accustomed to 
dealing with tangible physical and lab- 
oratory findings in abused children 
also find the normality of most sexual 
abuse evaluations difficult to accept. 
The reluctance of pediatric residents 
to perform genital examinations in 
girls has been documented.” Without 
experience with the routine examina- 
tion, there is apprehension about dif- 
ferentiating normal from abnormal re- 
sults, especially when later court 
testimony is possible. Ladson et al” 
have shown that many practicing pe- 
diatricians should indeed be apprehen- 
sive: genital anatomic landmarks and 
abnormalities were not recognized by 
pediatricians in their report. Seeing 
many abused girls with normal find- 
ings increases the examiners self- 
doubt and raises questions about the 
utility of the examinations or cultures. 

Normal examination findings occur 
when children have not been abused. 
Some children came to our clinic be- 
cause worried caretakers misinter- 
preted behavioral or physical signs; an 
analogy may be made to mongolian 
spots or car seat burns as “ringers” 
for physical abuse.22 

Fabricated stories of abuse are 
uncommon®; they occurred in five of 
our 382 children. The setting of the 
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alleged abuse amid a custody or other 
dispute,‘ accounts by the child that 
reflect adult perceptions and language 
rather than a child's,” and inconsistent: 
interviews may be clues. Physicians 
must remember that on-the-spot judg- 
ments in these situations are not wise; _ 
subsequent denial of abuse could be 
recantation of a true story brought by _ 
family pressure.+* 

The great majority of children in our | 
study were not hospitalized. The new 
spectrum of child abuse requires less 
acute medical intervention, Helfer and 
Kempe* mandated hospitalization for 
all abused preschoolers in their classic 
1972 text; alternatives to hospitaliza- ` 
tion are now available and usually 
more desirable. Increasing numbers 
of child abuse reports, combined with 
growing concern about hospitalization 
costs, have led to the establishment of _ 
improved systems of outpatient eval- 
uation. A coordinated approach, allow- 
ing simultaneous interview with phy- 
sicians, social workers, and child 
protective service workers, is ideal in 
sexual abuse evaluations. In children 
who fail to thrive socially, outpatient 
evaluation over time is far superior to 
acute evaluation in the hospital and 
may be more cost-effective.* 

Planning for child health care ser- 
vices and pediatric education must - 
take into account the new spectrum of 
abuse we have described. 
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Purpose.—This department is intended to share information concerning educational efforts in 
the broad field of pediatrics. We welcome studies on the following topics: undergraduate and 
graduate education in medicine and allied health occupations; continuing education of health 
professionals; education of patients and families; and health education for the general public, the 
community, and organizations that contribute to the promotion and improvement of the health of 


children. 


`- Editorial Comment.—What is discipline and what is abuse? This study evaluated not only 
resident perceptions of the question but also residents from different specialties for similarities 
and differences. Suggestions are made for a more systematic approach in overall resident 
education. Does this apply to your program? 


What Residents Know About Child Abuse 


Implications of a Survey of Knowledge and Attitudes 


© Residency training programs are 
the appropriate milieu In which physi- 
‘clans should receive specialized train- 
Ing In the diagnosis and management of 
child abuse. The purposes of the present 
“study were to assess and compare resl- 
dente’ knowledge of child abuse and 
their. attitudes toward the propriety of 
_ different forms of childhood discipline. 
We surveyed 192 residents from seven 
‘different training programs with ques- 
tionnaires probing their knowledge of 
“child abuse and their attitudes toward 
childhood disciplinary measures; 161 
84%) of the questionnaires were satis- 
factorily completed by residents In pe- 
diatrics (n =87), family medicine (n= 51), 
nd surgery (n= 23). Both pediatric res- 
ce ence 
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Dr. Andolsek); the Department. of Pediatrics, 
University of Baltimore, Maryland (Dr Dubow- 
itz); and the New England Injury Prevention 
Resource Center, Boston (Dr Woolf). 
Reprint requests to. The Boston Children’s 
ospital, 300: Longwood Ave, Boston; MA 02115 
- (Dr Woolf). 
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idents and family medicine residents 
outperformed surgery residents in one 
subscale and the total score on the test. 
Scores were not related to year of train- 
Ing or attitudes toward childhood disci- 
pline but were correlated with self-re- 
ports of previous child abuse teaching. 
Residents’ performance on a childhood 
disciplinary measure demonstrated 
wide latitude In thelr rating of the ac- 
ceptability of 23 different modes of child- 
hood discipline. Our findings indicate a 
need for a more systematic approach to 
residents’ education in childhood inten- 
tlonal Injuries and some value clarifica- 
tlon of thelr attitudes toward various 
forms of childhood discipline. 
(AJDC 1988;142:668-672) 


hild abuse continues to be an im- 

portant cause of death and disa- 
bility among infants, children, and 
adolescents in the United States. It is 
a major public health issue due not 
only to the sheer volume of intensive 
medical and social services utilized by 


its victims but also to the associated’ 
long-term physical and psychosocial 


“Alan Woolf, MD, MPH; Leslie Taylor, MD; Lora Melnicoe, MD, MPH; Kathy Andolsek, MD, MPH; 
Howard Dubowitz, MD; Edward De Vos, EdD; Eli Newberger, MD 


disability and suffering. Since Caffey’s' 
original clinical and radiologic deserip- 
tions of child abuse syndrome in the ~ 
1940s, the medical profession. has 
rightfully asserted its responsibility, 
authority, and expertise in the diag- 
nosis and management of such cases. 
Suspected child abuse and neglect con- — 
tinue, however, to be underreported — 
health problems in the United 
States.2* Medical educators have sug- 
gested that residency teaching pro- 
grams are the appropriate milieu in 
which to train physicians in the diag- 
nosis of child abuse and the manage- 
ment techniques crucial to the proper: 
disposition of child abuse cases: => € 
In this study, we surveyed a cross — 
section of pediatric, surgical, and fam- __ 
ily medicine residents to determine 
their attitudes toward childhood dis- 
cipline and their knowledge of the 
diagnosis and management of. child 
abuse. We were interested in the cor- 
relation of knowledge and attitudes 
with previous education and experi- 
ence with child abuse cases, subspe- 
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clalty field, and level of training. Our 
purpose was to better understand 
whether residency programs are ful- 
filling their mandate of instructing 
residents about child abuse and how 
such instruction might be enhanced. 


MATERIALS AND METHODS 


: "Two questionnaires were used to assess 
the knowledge and attitudes of physicians 
toward childhood inflicted injuries. 











Knowledge Questionnaire 





.. A T5-item multiple-choice questionnaire 
was created to cover the domains of knowl- 
edge thought relevant to the diagnosis and 
management of child abuse. Questions per- 
taining to epidemiology; diagnostic symp- 
toms, signs, and mechanisms of injury; 
differential diagnosis; and legal aspects of 
“abuse were formulated based on informa- 
tion from medical texts and journals. The 
questions were designed to probe infor- 
“mation residents might reasonably be ex- 
_. pected to have acquired in the area of child 
_ abuse. The questionnaire was piloted on 20 
- experts in the field to ensure clarity and 
- appropriate content. Based on the sugges- 
tions and recommendations of this expert 
panel, ambiguous or overly difficult ques- 
tions were discarded. The revised 50-item 
questionnaire included nine questions on 
< epidemiology, 28 on diagnosis, eight on 
differential diagnosis, and five on legal 

- aspects of child abuse. 


Attitudes Questionnaire 


To assess residents’ views on childhood 
discipline, the disciplinary attitudes ques- 
tionnaire reported originally by Morris 

= et all- was given. Twenty-three different 
< Methods of discipline were rated by sub- 
jects as being either an “acceptable,” “not 
acceptable,” or “reportable” means of pun- 
~ishment for a 5-year-old child. 
House staff were recruited into the study 
- during the final three months of their 
internship or residency year. All residents 
in specific subspecialties from six separate 
institutions were sampled: The Children’s 
< Hospital; Boston (Pediatrics); Duke Uni- 
versity, Durham, NC (Family Medicine); 
_ University of Massachusetts, Worcester 
© (Pediatrics and Family Medicine); Beth 
Israel Hospital, Boston (Surgery); Mar- 
- shall University, WVa (Pediatrics); and 
University of Maryland, Baltimore (Pedi- 
- “atries). House staff were asked to complete 
‘a short, demographic questionnaire and 
` were then given both the medical knowl- 
edge and attitudes questionnaires to com- 
_ plete. The test was untimed and completed 
_ without proctoring. Residents were asked 
< not to look up answers or to share their 
__ information with colleagues, 
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Yes 23 
No 77 
Year of training 
First 26 
Second 31 
Third 40 
Fourth or greater 3 
Age, y 29 
Group response rate 83 


Statistical Methods 


Internal consistency of test scales was 
determined by successively analyzing 
Cronbach’s coefficient a. The internal con- 
sistency of teat items was such that the 
refined total of 28 individual items reached 
Cronbach's coefficient a=.71. These 28 
questions were used to investigate group 
differences, correlations, and all subse- 
quent statistical comparisons. Duncan's 
Multiple Range Test was used to test for 
significant pairwise differences between 
resident subspecialty groups when a sig- 
nificant overall F statistic was obtained. 
For dichotomous variables, associations 
with group membership were evaluated 
using the x? statistic. The probability of a 
type I error was set at the .05 level for 
consideration of statistical significance. 
The Spearman rank correlation was used 
to investigate the relationship between to- 
tal knowledge score and year of training, 
previous instruction about child abuse, and 
attitudes toward childhood discipline. 


RESULTS 


One hundred ninety-two question- 
naires (available from Dr Woolf on 
request) were distributed and 161 
were satisfactorily completed for a 
response rate of 84%. Response rates 
from individual institutions varied 
from 79% to 88%. The completed ques- 
tionnaires from 87 pediatric residents, 
51 family medicine residents, and 23 






























% of Residents by Subspecialty 






Family 
Medicine 
(n=51) 


Total 
(N= 161), 


Surgery 
(n=23) 















22 A 
96 72 78 
26 31 28 
17 29 29 
35 39 39 
22 (i) 4 
29.1 29.4 29.2 
79 84 
surgical residents are included in th 


analysis. 
Demographics 


The Table shows the demographics _ 
of the sample. The house staff sample 
was 92% white and 51% male. Abo 
50% were married, although this var- 
ied greatly according to subspecialty, _ 
with 74% of surgeons either single or 
separated. Twenty-two percent of the © 
residents were parents, although this — 
varied by subspecialty, with only 4% 
of surgical house staff reporting they 
had children. The house staff respond- 
ers were evenly represented with re- 
spect to year of training: 28% were in 
their first year, 29% were in their 
second year, and 43% were in the third 
year or higher. There were no differ- 
ences between residency groups with 
respect to age (mean age, 29 years), 


Previous Training on 
Child Abuse 


Figure 1 summarizes the total hours 
of exposure to didactic lectures on 
child abuse reported by the residents 
in the three subspecialties. Between 
one and four hours was the modal level 
of instruction for all subspecialties. N 
family medicine resident reported “no 
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instruction,” and no surgery resident 


reported more than nine hours of in- 
struction. Surgeons: reported fewer 
hours of instruction in child abuse 
topics (29% indicated five hours or 
more of instruction) than pediatricians 
(58% indicated five hours or more of 
struction) or family medicine resi- 
dents (47% indicated five hours or 
more of instruction). Sixteen percent 
of pediatric residents and 8% of family 

1edicine residents reported that they 
had received more than 15 hours of 
instruction about child abuse in their 
training. Neither surgery nor family 
medicine residents had ever been in 
court to testify concerning a child 
abuse case. By contrast, 22% of pedi- 
tric residents had made one or more 
ourt appearances to testify on behalf 
of a maltreated child. 


‘Medical Knowledge of 
_Child Abuse 


Medical knowledge scores by sub- 
score and total score are shown in Fig 
2. Residents demonstrated a mean 
‘total score of 66% on the unreduced- 
item pool that measured knowledge of 
child abuse and achieved 83% correct 
answers on the 28 selected questions, 
with high internal consistency in re- 
gard to the four domains of knowledge 
tested. Significant differences in resi- 
dency performance by subspecialty 
were noted. Pediatric and family med- 
icine residents outperformed surgery 
residents in the epidemiology subscale 
of the knowledge questionnaire and 
-consequently in the total score for the 
test. While both family medicine and 
pediatric residents also had higher 
mean scores than surgery residents in 
the diagnosis, differential diagnosis, 
and law subscales, these differences 
“represented trends that did not reach 
statistical significance. There were no 
ippreciable differences in any of the 
cores between pediatric and family 
medicine residents. When the data 
: were analyzed by sex, however, female 
: residents outperformed male resi- 
jents in most of the subscales: epide- 
miology (F'[1,149]=7.64, P= .006), 
daw (F[1,149]= 10.92, P=.001), and 
total score (F[1,149]=5.99, P =.016). 
With the data stratified by sex, female 
family medicine and pediatric resi- 
dents still showed a trend toward bet- 
ter scores than female surgery resi- 
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Fig 1.—Total reported hours of child abuse instruction. 
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Fig 2.—Resident knowledge by subscale and subspecialty. DX indicates diagnosis; EPI, 
epidemiology; DDX, differential diagnosis; and LAW, legal. Asterisk indicates 
F(2,149) = 16.56, P= .0001; dagger, F(2,149)=5.13, P=.007. 


dents on the test; however, these 
differences did not reach statistical 
significance. 


Childhood Disciplinary Attitudes 


There were no significant mean dif- 
ferences in total scores among resi- 
dency groups in describing which of 
23 different disciplinary measures 
used on a 5-year-old child are accept- 
able, nonacceptable but not reporta- 
ble, or reportable as child abuse. 
There was, however, considerable var- 
iation among residents as to which 
individual punishments are reportable 
as child abuse. Figure 3 presents eight 
of the more variably scored discipli- 
nary types of the 23 total. Eleven 


percent of all residency groups felt- 

that locking a child in a room for one 

hour is reportable. Eight percent of 
family medicine residents felt that. 
spanking a child with a belt is report- 

able, contrasted with 28% of surgery 

residents and 26% of pediatric resi- 
dents. Forty-eight percent to 58% of 
the three groups felt that spanking 
with a belt so as to leave a red mark 
is reportable; this percentage in- 
creased to between 79% and 90% if. 
the belt left a bruise. Thirty-three 
percent. of pediatric residents indi- 
cated that they. would report an inei- 
dent in which a child was slapped in 


the face as punishment, compared 


with only 28% of surgery and 20% of 
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Fig 3.—Reportability of childhood disciplinary measures. Asterisk indicates x?= 6.35, 


_ P= .040; dagger, y?= 9.46, P= .009. 


family medicine residents. Forty-three 
percent of pediatric residents felt that 
squeezing or twisting a 5-year-old 
child’s arm so as to produce pain was 
a reportable punishment, contrasted 
with only one third of surgery and 
family medicine residents. Over 50% 
‘of all three groups thought that a child 
whose bottom had been spanked so as 
to leave a bruise was a victim of abuse. 
However, 93% of pediatric residents 
and 98% of family medicine residents 
but only 78% of surgery residents 
considered as reportable an incident 
in which a child was struck with an 
object that left a bruise. 


Correlations Between Knowledge, 
Attitudes and Instruction 


-There were no apparent correlations 
between the extent of knowledge 
about childhood inflicted injuries and 
years of training (r= —.04) or atti- 
tudes toward punishment as ex- 
-pressed as the aggregated total num- 
“per of punishments considered 
reportable as abuse (r=.04). There 
< Was a significant positive correlation, 
_ however, as shown in Fig 4, between 
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the residents reported exposure to 
child abuse instruction in the training 
program and his or her score on the 


medical knowledge examination 
(r=.24, P =.005). 
COMMENT 


It is well established that misdiag- 
nosis and a lack of early intervention 
and remediation in cases of abuse may 
culminate in the later death of the 
child or in adverse long-term conse- 
quences, including subsequent injury, 
for the child and his or her family. All 
50 states now have child abuse report- 
ing statutes, and social services agen- 
cies are mandated to investigate each 
reported case. The number of reports 
of abuse has risen exponentially in the 
past ten to 15 years since these stat- 
utes were passed. 

The failure of physicians to report 
suspected cases of child abuse was 
described as early as 1963 by Bain.’ 
He theorized that physicians might 
not report a case of childhood inflicted 
injury for a number of reasons (eg, 
misdiagnosis, denial, ignorance of the 
reporting process, nonconfrontational 
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Fig 4.—Resident knowledge and hours of 
instruction. 


style, or anxiety about the physician's 
own community standing). ; 
More recently, there has been dis- 

cussion of health care providers’ resis 
tance to dealing with child abuse: 
cases, Silver et al suggest that phy- 
sicians’ failure to consider the diagno- 
sis, at least in some cases, relates to 
their subjective feelings about child 
punishment and their own mispercep- 
tions about their role and responsibil- 
ities according to child abuse report- 
ing statutes. Morris et al studied 
physicians’ knowledge and attitudes 
and suggested that it is now unlikely 
that physicians are ignorant of the law 
but are more likely to underreport 
because of their own values and atti- 
tudes toward abuse. Seventy percent 
of their sample of 58 family practition- 
ers and pediatricians in private prac- 
tice had not reported a single casein 
the previous year. The authors specu- 
late that younger physicians were- 
more willing to report because of child 
abuse training required in medical 
schools and residency programs. Ina 
survey of 1367 physicians, Chang et 
al found discrepancies between phy- 
sicians’ attitudes about what should 
be reported and what was usually. 
reported. Solomons” reviewed 161 
cases of fractures, burns, head 
trauma, and contusion seen in the 
emergency clinics by interns and res- 
idents and concluded that 60% of the 
charts did not contain adequate infor- 
mation to determine whether the di- 
agnosis of child abuse was even consid- 
ered. Orr" found. similar medical | 
record deficiencies in resident evalu-. 
ations of sexually abused children. 
Snyder and Newberger have recently _ 
reported gender, training year, and 
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specialty differences in how hospital 

_ professionals rate the seriousness of 

~ child maltreatment cases. 

The results of our study suggest 
room for improvement in the knowl- 
edge base of pediatric, family medi- 

cine, and particularly surgery resi- 
dents in the epidemiology, differential 
diagnosis, diagnostic, and legal as- 

pects of child abuse. The mean total 

‘raw score of 66% suggests deficiencies 
in the understanding of the principles 

of diagnosis and management of these 

eases. Our study showed no accumu- 

-lation of knowledge during residency 

training; first-year residents did about 
as well as those in their second or 
third year of training. A more encour- 
aging result was that formal instruc- 

tion in child abuse did seem to make a 

difference. Those residents who re- 

ported more exposure to formal child 
abuse training also performed better 

on the knowledge questionnaire. A 
limitation of this study is that we did 
not investigate the various child abuse 
curricula available in the different 
“teaching programs and instead relied 
on the residents’ reports as a proxy 
< indicator of the existence and success 
of such curricula. Just how and where 
yesidents acquire their knowledge 
about childhood inflicted injuries and 
“what might be the most efficient 
< teaching mechanism to transmit such 
knowledge remain unclear. The num- 
ber of residents we sampled in each 
subspecialty is small compared with 
the universe of physicians in training; 
our results must therefore be inter- 
preted with caution when considering 
their generalizability. 

Despite general agreement in the 
residents’ perceptions of the accept- 
ability of different methods of child- 
hood discipline, we discovered some 
alarming exceptions that could result 
in both overreporting and underre- 
porting. Five percent to 10% of resi- 
dents in all three subspecialties found 
hat, while unacceptable, striking a 
child with a belt and leaving a mark 
would not be reportable as abuse. 
‘Conversely, some residents stated 
that they would consider punishments 
such as sending a child to his or her 
-room without supper or locking a child 
in a room for less than an hour as 
reportable. While there is certainly a 
considerable degree of latitude as to 
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opinions and judgment with respect 


to childhood punishment, our results 
suggest that residents’ attitudes need 
to be clarified. These influences, along 
with contextual cues of the case and 
the residents’ assessments of the fam- 
ily as a whole, influence their decision 
making in considering the appropri- 
ateness of a type of punishment ad- 
ministered to a child and its conse- 
quences. Whether such decisions, 
perhaps formulated in the context of a 
resident’s own upbringing, culture, re- 
ligion, or background, can be influ- 
enced within a training program re- 
quires further study. 

We do not infer that residents’ re- 
sponses to medical knowledge and at- 
titude questionnaires necessarily re- 
flect their professional demeanor or 
competency when they are actually 
confronted with a child abuse case in 
the emergency clinic or on the wards. 
Previous studies have demonstrated 
that physician performance on clinical 
vignettes in a test situation may not 
correlate well with their actual prac- 
tice style and decision making in the 
clinical situation. 

However, we feel that these are 
important core principles for the phy- 
sician to carry into the clinical setting. 
Our results indicate a need for a more 
systematic approach to the education 
of pediatric, surgery, and family med- 
icine residents regarding childhood 
inflicted injuries. Such training may 
take many forms, eg, clinical case con- 
ferences, didactics, case management 
studies, and clinical experience. Pedia- 
tricians and family medicine residents 
probably have more opportunity than 
surgeons to manage child abuse cases; 
clinical experiences must be closely 
linked to and enhanced by formal in- 
structional methods. Other studies are 
needed to define the knowledge base 
of medical students in childhood in- 
flicted injuries; perhaps more teaching 
efforts are needed here. Further in- 
vestigation is also needed to deter- 
mine whether or not the knowledge of 
and attitudes toward childhood in- 
flicted injuries change after residency 
training. This might better dictate the 
needs of the practicing physician for 
continuing medical education in this 
area. 

Both knowledge about child abuse 
and attitudes concerning acceptable 





discipline for young children may in- 
fluence the resident’s decision making 

when confronted with children who 

are injured, Formal curricular atten- 

tion to both of these areas in child 
abuse instruction may help the resi- 

dent to become a more informed pro- 

fessional and facilitate the manage- 

ment of these difficult and complex 

cases. Only through continued moni- 

toring of our efforts can we improve 

the quality of our teaching about child 

abuse to this new generation of phy- 

sicians and thereby improve the qual- 

ity of care the patients and their fam- 

ilies receive. 
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i e A survey on PhDs in academic pe- 
-diatric departments was sent to mem- 
bers of the Association of Medical 
School Pediatric Department Chairmen 
(70% responded). Significant numbers 
-°(14.5%) of pediatric faculty members 


hold PhDs. Another 3.6% hold PhDs/ 
MDs. Research Is their major responsi- 


bility In every subspecialty except psy- 
chology. The majority of PhDs (51%) are 
assistant professors (8% tenured) in 
contrast to 37% of MD faculty (14% ten- 
~ ured). The majority of PhDs at full pro- 
“fessor (56%) are tenured compared with 
only 44% of MDs. Separate criteria exist 
for promotion for PhDs in 42% of de- 
partments. For promotion to associate 
professor, the mean number of refereed 
publications is 18 (median, 15); for full 
: . professor, the number ranges from ten 


to 50 (median, 40). Extramural research 


<- funding carries the highest weight in 
evaluating research efforts. PhDs could 
-Impact significantly on long-range plan- 
ning in academic pediatric departments. 
(AJDC 1988; 142:675-678) 


n the last decade the structure of 

pediatric departments in academic 
- Institutions has changed dramatically 
due principally to the growth of sub- 
specialties. One factor in specializa- 
tion that has not received much atten- 


For editorial comment 
see pp 598 and 599. 


tion is the presence of faculty with 
doctoral degrees other than physi- 
- cians. This survey is an attempt to look 
-at this segment of the faculty to eval- 
uate their overall distribution and role 
in academic pediatrics. 


METHODS 


A survey questionnaire was constructed 


to collect information on the number of 


“faculty who hold PhDs, their academic rank 
and subspecialty affiliations, salary level, 
and criteria for promotion. All items were 
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PhDs in Pediatric Departments 
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closed questions although room was in- 
cluded for comments. The survey was 
mailed to all members of the Association of 
Medical School Pediatric Department 
Chairmen Inc, University Affiliation Ros- 
ter for 1986 in the United States. The first 
mailing included a self-addressed return 
envelope and was followed up six weeks 
later with a second mailing to those insti- 
tutions that had not responded. 

All information was coded by institution 
and American Academy of Pediatrics dis- 
trict.2 Departments were subdivided into 
large departments (>50 total faculty) and 
small departments (<50 total faculty). 
Data were collated by microcomputer using 
Powerbase and statistically analyzed using 
Abstat. 


RESULTS 


Of the 132 mailed surveys, 92 were 
returned for a response rate of 70%. 
The proportion of pediatric faculty 
who hold either PhD or MD/PhD de- 
grees is illustrated in Fig 1. Of 3843 
pediatric faculty, 557 (14.5%) hold a 
PhD and another 138 (3.6%) have com- 
bined PhD/MD degrees. The number 
of PhDs in individual departments 
varies substantially and ranges from 
zero to 54 (0% to 31%). The relative 
size of the department alone does not 
correlate well with the number of 
PhDs on the faculty (Fig 2). Large 
departments show the greatest varia- 
bility. When geographic area and rel- 
ative size are both analyzed, large 
departments along the Eastern Sea- 
board report few PhDs on their facul- 
ties (=4%) while smaller departments 
in the same districts do not vary sig- 
nificantly from the mean (14.5%) (Fig 
2). The highest percent cf PhDs is 
found in large departments in Califor- 
nia and in the central and midwestern 
states. The survey response rate var- 
ied with the geographic district. Dis- 
trict 2 (New York State) had the lowest 
response rate (42%) while district 9 
(California) had the highest (100%). 

Fifty-one percent (237/469) of the 
PhDs hold the academic rank of assis- 
tant professor (Fig 3). In contrast, 
37% (888/2372) of the MD faculty are 
assistant professors. Seven percent 












(35/469) of the PhDs hold the rank of 
instructor compared with 14% (232/ 
2372) of the MD faculty. Another 27% 
(126/469 PhDs and 651/2372 MDs) 
from both groups are associate profes- 
sors. Fifteen percent (71/469) of the 
PhDs are full professors, while 22% 
(510/2372) of the MDs hold that rank. 
There are similarities and differ- 
ences in the percent of PhDs compared 
with MDs who hold tenure at specific 
academic ranks. Neither group had 
significant numbers of instructors who 
hold tenure. Only 8% of the PhDs hold 
tenure at the rank of assistant profes- 
sor compared with 14% of the MDs. 
At the rank of associate professor, 36% 
of the PhDs are tenured compared 
with 39% of the MDs. For full profes- 
sors, a higher percent of PhDs (56%) 
than MDs (44%) hold tenure. 
Virtually all pediatric subspecialties 
have PhDs involved in both service’ 
and research roles (Fig 4). Fifty-two 
percent are full-time researchers: 
while 40% spend more than 30% of _ 
their time on patient services. Full- 
time research is the major responsi- 
bility of PhDs in every subspecialty. 
except psychology. 
Only 75 of the 92 departments that. 
responded completed the section on 
salaries (82% of respondents or 57% 
of the total possible). Sixty percent- 
indicated that their MD faculty receive 
professional fees income in addition to 
a base salary. The salary of the PhDs 
averages between 70% and 88% of MDs. 
within an equivalent rank depending 
on whether the MDs receive profes- 
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Fig 1.—Proportion of pediatric faculty who 
hold PhD, MD/PhD, or MD degrees, 
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sional fee income. 

Separate criteria for promotion of 
PhDs exist in 42% of the departments 
surveyed. A specific publication rec- 
rd is necessary for promotion in 58% 
of the responding departments. How- 
ever, a third of the respondents indi- 
cated that quality is more important 
than quantity. For promotion to asso- 
ciate professor, the mean number of 
refereed publications is 18 (median, 
15). For promotion to full professor, 
the number ranged from ten to 50 with 
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- 4 Northeast 6/10 60 

2 New York 512 42 

3 East Central 14/17 82 
4 Southeast 15/23 65 
5 Central 8/10 80 
6 Midwest 17/24 71 
7 Texas and Southwest 10/17 

2 8 Northwest and Mountain 6/8 

9 11/11 100 
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Fig 2.—Analysis of response using Academy of Pediatrics districts. Large departments contain more than 50 faculty 
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Fig 3.—Percent of faculty at each academic rank subgrouped by tenure status. 


a mean of 26 and a median of 40. 

In one section of the survey, respon- 
dents were asked to rank four criteria 
for evaluating research using a scale 
of 0 to 4. Extramural research funding 
carried the highest weight in evaluat- 
ing research efforts toward promotion 
and tenure for PhDs (Fig 5). National 
presentations and service on editorial 
boards or National Institutes of 
Health (NIH). study sections. carry. 
more weight than teaching. Eighteen 
percent of the PhDs hold NIH funding 
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compared with 8% of the MDs. Figure _ 
6 illustrates how well faculty (PhDs | 
and MDs) meet specific promotion cri- 
teria. While the actual number of MDs 
meeting any specific criterion is- 
higher, the percent of PhDs who meet 
the criteria is greater (Fig 6). 


COMMENT 


Although PHDs constitute a sigit aes 
icant proportion of pediatric faculty in 
academic institutions, to our knowl- 
edge, there are virtually no published — 
reports evaluating their role in these _ 
departments. In developing long- — 
range plans for academic depart- 
ments, the distribution of PhDs in | 
patient service and research programs — 
and their potential role should be eval- 
uated. This survey provides informa- | 
tion previously unavailable on a na- 
tional level about the current 
demographics of PhDs in pediatri 
departments, These data should help 
in evaluating the role and impact of 
PhDs in clinical academic depart- 
ments. 

One of the few areas in whieh pu 
lished data are available comparing 
MDs with “faculty with other doctoral _ 
degrees” is the American Association _ 
of Medical Colleges salary data.* This - 
indicates that when full-time pediatric a 
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ity in private ind publio US ned- rank and whether base salary alone is stantially less salary compen 
ical schools who receive only a base considered. Sampling methods and than MDs. 

_ salary component are compared, PhDs derivation of the data may account for Large departments in district 
receive from 62% to 66% of MD sala- the differences. The responding pedi- (California) and district 5 (Michiga 
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_ are higher (70% to 83%) depending on similar academic ranks receive sub- less competition by qualified MDs 

MD/PhDs. District 2 (New York Stat 
is the district with the lowest surv 
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= Epidemiology responding use significant numbers o! 
-o Gastrointestinal and Nutrition PhDs (Fig 2). Small departmen : 
General Pediatrics within the same areas use a sig 
Hematology/Oncology cantly higher percentage of PhD 
Human Genetics PAEROA spparent way IR 
ep ents in these districts us 
De aoe fewer PhDs. Are the larger number 
etabolism 
MDs in the larger departments alloy 
Neonatology ing clinicians more time for academi 
Nephrology research? The majority of MDs | 
Neurology these departments are at the low 
Psychology academic ranks, and competition f 
Urology advancement may be a potent stimi 





lator of research. The answer is prob- 
4 5 i n i Tò ably a complex one and needs further 

investigation. 
cs No. of PhDs While 42% of the departments ind 
Fo 4.—Distribution of PhDs within subspecialties subgrouped by major responsibility. cate that they use separate criteria for 
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the promotion of PhDs, the emphasis 
seems to follow traditional guidelines. 
_ For example, a good publication rec- 
ord (quality not quantity) and extra- 
_ mural research funding are common 
-criteria for promotion of PhDs in basic 
science departments. The survey in- 
-dicates that this is also true for PhDs 
in pediatric departments. Teaching, 
while a primary function of all aca- 
demic institutions, does not carry the 
game weight in evaluation of promo- 
tion, tenure, or both. Since PhDs in 
_ pediatric departments function pri- 
_ marily in either service or research 
capabilities, it is not surprising that 
teaching received a low rating as a 
- criterion for promotion. 

`- The traditional academic ranks (eg, 
assistant professor, full professor) are 
still used in most pediatrie depart- 
ments, but survey comments indicate 
that there is a substantial degree of 
flexibility within rank, ie, research 
assistant. professor or clinical assis- 
tant professor. As in most studies, this 
survey brought up as many questions 
as it answered. Further evaluation of 
the use of subgroups within academic 
ranks and their role in setting criteria 
r promotion and tenure would be 
useful. 

The effectiveness of nontenure 
tracks for either full-time research 
faculty (usually PhDs) or clinical fac- 
ulty (usually MDs) is another issue 
that was not directly addressed. How- 
ever, analysis of the data (Fig 3) on 
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tenure indicates two differences be- 
tween PhDs and MDs that are of 
interest. First, the majority of PhDs 
are assistant professors and their ten- 
ure status is significantly lower than 
MDs at that same rank. Is this due to 
the age of the faculty (less time in 
rank for PhDs) or is it due to the use 
of nontenure track research lines for 
PhDs? For full professors, the tenure 
status is reversed. PhDs who are full 
professors are more likely to be ten- 
ured than MDs at the same rank. We 
can speculate that there are more MD 
clinical professors outside tenure 
tracks than PhDs. Or it could just be 
that more PhDs who have met the 
criteria for promotion to full professor 
(a good publication record, NIH fund- 
ing, etc) have been rewarded with 
tenure. 

Of all the pediatric subspecialties, 
psychology has the largest number of 
PhDs (Fig 4). While the majority work 
in service capacities, a significant 
number are involved in research. All 
other subspecialties have more PhDs 
involved in full-time research than 
service. It is this use of PhDs in 
research positions that adds a new 
direction to pediatric research and 
may play an important role in long- 
term departmental planning. In their 
1983 study analyzing research associ- 
ated with family medicine, Culpepper 
and Franket reported that common 
major impediments to research in- 
cluded lack of faculty time, lack of 


faculty funding, lack of research skill, 
and lack of role models. A working. 
hypothesis is that pediatric research 
often meets with the same stumbling 
blocks. The increased use of faculty 
with doctorates other than MDs could - 
help overcome some of these impedi- 
ments. Research skills and an exper- 
tise in competing for national research 
funding are often a major emphasis in 
the training of PhDs. Such skills nec- 
essarily rank behind clinical training 


in the education of the MD. Collabo- 


rative research programs utilizing 
both MDs and PhDs would alleviate 
some of the problems associated with 
the limited time clinical faculty may 
have for day-to-day research, labora- 
tory management, grant preparation, 
and administration as well as with the. 
lack of highly specialized research 
skills. Or MDs can provide a clinical 
insight to applied research that cannot 
be obtained in any other way. 

The nature of academics will cause 
pediatric departments to continue to 
recruit MDs with subspecialty train- 
ing. Divisions, sections, or subgroups 
of clinical faculty with common inter- 
ests are now commonplace. MDs will 
continue to make up the majority of 
pediatric faculty within these sub- 
groups, particularly where clinical 
service is involved. However, technical 
research skills have also become com- 
plex and more specialized. When clin- 
ical service puts increasingly heavier 
time constraints on the development 
of research programs, alternative 
methods for administration and man- 
agement of research become attrac- 
tive. PhDs can play an important role 
in maximizing research productivity 
in collaboration with MDs in specific 
subspecialties and thus help to meet 
the research needs of pediatric de- 
partments during the next decades. 
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-Differentiation of Epiglottitis From Laryngotracheitis 


-in the Child With Stridor 


Robert D. Mauro, MD; Steven R. Poole, MD; Charles H. Lockhart, MD 


e To identify which clinical tindings 
serve to differentiate acute epiglottitis 
from laryngotracheitis and also to eval- 
Mate the role of direct inspection of the 


ue epiglottis in the evaluation of children 


-Initially thought to have laryngotrachel- 
tis, we prospectively evaluated 155 chil- 
dren presenting to the emergency room 
with acute stridor. Three of the findings 
on physical examination were associ- 
ated with epigiottitis: absence of spon- 


. -taneous cough, drooling, and agitation. 
-The diagnosis assigned prior to inspec- 


tion of the epigiottis was incorrect in 
two of six patients with epiglottitis and 
in three of 149 patients with laryngotra- 
cheitis. The diagnosis made after in- 
spection was correct in all 155 patients. 
Minor complications of inspection were 
seen In seven patients with laryngotra- 
cheitis. No complications were seen in 
-the children with epigiottitis. We con- 
-elude that drooling, agitation, and ab- 
sence of cough are predictors of epi- 
glottitis, but clinical findings alone 
cannot exclude epigiottitis in every child 
who appears to have laryngotracheitis. 
When laryngotracheitls is the suspected 
@lagnosis, Inspection of the epiglottis 
by a pediatrician in a hospital emer- 
gency room is an effective aid to the 
evaluation of the child with acute stridor. 
(AJDC 1988;142:679-682) 


P evaluating the child with acute 

stridor, the pediatrician is fre- 
quently called on to distinguish acute 
epiglottitis from laryngotracheitis or 
`. viral croup. The experienced practi- 
tioner can sometimes make this dis- 


-tinction with confidence on the basis 


_ of a brief history and physical exami- 
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nation. With ambiguous presenta- 
tions, however, the clinician faces a 
serious dilemma. Prompt recognition 
of acute epiglottitis is critical to en- 
sure immediate therapy and a good 
outcome.!# 

Certain clinical criteria are thought 
to be useful in distinguishing acute 
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epiglottitis from laryngotracheitis,«* 
yet to our knowledge, no prospective 
study has identified those findings 
that serve to make this differentiation. 
Direct inspection of the epiglottis is 
definitive, but its role is controversial. 
The medical literature contains vague 
warnings but few data regarding the 
possibility that direct inspection of the 
epiglottis of a child with acute stridor 
may precipitate total airway obstruc- 
tion. 

We undertook this study to identify 
which findings in the history and phys- 
ical examination serve best to distin- 
guish acute epiglottitis from laryngo- 
tracheitis, and to evaluate the role of 
direct inspection of the epiglottis, per- 
formed by a pediatrician in the emer- 
gency room, in the evaluation of chil- 


dren initially thought to have 
laryngotracheitis. 
PATIENTS AND METHODS 


Between November 1984 and December 
1985, 155 children with acute stridor pre- 
senting to the emergency room of a 
children’s hospital were prospeciively eval- 
uated by a physician using a standardized 
protocol. The presence or absence of 19 
findings on history and physical examina- 
tion was recorded. Following the history 
and physical examination, an initial diag- 
nostic impression was recorded. If the child 
was thought to have acute epiglottitis, a 
pediatric anesthesiologist was called, and 
direct inspection of the epiglottis was de- 















ferred until his arrival. Otherwise, the 
epiglottis was inspected by the emergency. 
room pediatric resident or attending phy- 
sician. 

Each patient underwent direct inspec- 
tion of his epiglottis by each of four meth- 
ods, sequentially, until an adequate view of 
the epiglottis was achieved. The first at- 
tempt was made with a light alone, simply 
asking the child to open his mouth. If th 
attempt was unsuccessful, a second at- 
tempt was made using a light ahd a wooden 
tongue depressor, with the child in a sitting 
position. If necessary, subsequent at 
tempts were made by direct pharyngoscopy 
with a laryngoscope, with the child sitting, 
and, finally, with the laryngoscope with the 
child supine. A curved or straight laryn-.- 
goscope blade was used, at the discretion 
of the examining physician. At each stage, 
the child was restrained by assistants as 
necessary. 

Forceful depression of the entire length 
of the tongue, including the posterior third; 
was permitted in each attempt at inspec- 
tion. Care was taken, however, not to touch — 
the epiglottis and to avoid exposing the 
glottis. 

The appearance of the epiglottis: was 
recorded as normal or abnormal (inflamed) 
according to its color, size, and contour. 
The initial diagnostic impression was re- 
vised, if necessary, according to the ap- 
pearance of the epiglottis, Any complica- 
tions of direct inspection were recorded. 
Patients were managed at the discretion of 
the examining physician. 

Charts of those patients hospitalized 
were reviewed after discharge. Telephone 
follow-up of all patients was conducted 
seven to 21 days after initial presentation 
to identify late complications and to ascer- 
tain whether the patients subsequent 
course was consistent with the diagnosis 
assigned after direct inspection. A final 
diagnosis was assigned after chart review 
and telephone follow-up. 

Each of the six children with a final. 
diagnosis of acute epiglottitis had an in- 
flamed, swollen epiglottis on direct inspec- 
tion. All 149 patients with a final diagnosis 
of laryngotracheitis met each of the follow- 
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Final 
Diagnosis* 
paat eee 
; AE LT Total 
‘Cough absent; drooling present 4 0 4 
Cough absent; drooling absent 2 21 23 
-Cough present; drooling present 0 15 15 
Cough present; drooling absent 0 113 113 
: 6 149 155 


“*AE indicates acute epiglottitis; and LT, laryn- 
gotracheitis. 






































ing diagnostic criteria: acute stridor; neg- 
ive history or diagnostic evaluation for 
foreign-body aspiration or ingestion; nor- 
mal epiglottis on direct inspection; and no 
stridor or respiratory distress at telephone 
follow-up. 
A x? analysis with Yates’ continuity cor- 
rection was performed on 2 x 2 contingency 
tables for each of the 19 findings on history 
nd physical examination to determine 
hich items were associated with the final 
diagnosis. Because 19 separate findings 
were analyzed, a revised P value of =.0027 
was chosen as indicating statistical signif- 
icance for the analysis of each individual 
finding, so as to hold the experiment-wide 
robability of a type 1 error at .05.° 
The study was conducted with the assent 
The Children’s Hospital (Denver) Medi- 
Research Committee. 

RESULTS 
Final Diagnoses 
‘The study was completed by 155 
children: 149 had laryngotracheitis as 
their final diagnosis, and six had acute 
epiglottitis. The mean age of patients 
with laryngotracheitis was 7.6 months 
range, 2.5 months to 12.9 years). The 
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Final Diagnosis* 
~Annevenentetneneaenctn, 


-*AE indicates acute epiglottitis; and LT, laryngotracheitis. 


Method by Which Patients, No. (%) 


Adequate View eae at 


AE* 
o (0) 
2 (33) 
3 (50) 


Was Achieved LT* 
No instrument 7 (4.7) 
Tongue blade 72 (48) 
Laryngoscope, sitting 47 (32) 
Laryngoscope, supine 22 (15) 1 (17) 
Unable to view 1 (0.7) 0 (0) 


*LT indicates laryngotracheitis; and AE, acute 
epigiottitis. 





mean age of patients with acute epi- 
glottitis was 3.2 years (range, 1.4 to 
5.6 years). Ninety-eight patients with 
laryngotracheitis were admitted to 
the hospital, as were all six patients 
with acute epiglottitis. Seven addi- 
tional patients with an initial diagnosis 
of laryngotracheitis were unavailable 
for follow-up. 

Haemophilus influenzae type b 
grew from blood cultures obtained 
from five of the six patients with acute 
epiglottitis. The sixth child had two 
negative blood cultures as well as a 
negative antigen test of his urine for 
H influenzae type b. He had been 
treated with intramuscular penicillin 
G at another medical facility ten hours 
prior to his initial presentation with 
stridor. Group A B-hemolytice Strep- 
tococcus grew from a throat culture 
obtained prior to penicillin therapy. 


Clinical Findings as Predictors 
of Final Diagnosis 
The initial diagnostic impression of 
the examining physician was incorrect 














in three of the 149 patients with laryn- >` 
gotracheitis. Two children were ©. 
thought to have acute epiglottitis; one 
was thought to have an aspirated or 
ingested foreign body. Two of the six 
patients with acute epiglottitis were 
believed by the emergency room pe- = 
diatrician to have laryngotracheitis 
before inspection of the epiglottis. 

Nine clinical findings were assessed __ 
by history: drooling, rapid progression 
of illness over preceding six hour 
spontaneous cough, agitation, severe 
sore throat, aphonia, hoarseness, som- 
nolence, and cyanosis. None was as- 
sociated with the final diagnosis. Be- 
cause a history of severe sore throat, 
aphonia, or hoarseness might be dif- ° 
ficult to obtain for infants, the data.» 
regarding these items were analyzed 
separately for children 18 months of 
age and older; association with the 
final diagnosis was again absent. 

Three findings on physical exami- 
nation were predictive (P<.0027) of a. 
final diagnosis of acute epiglottitis: 
absence of a spontaneous cough, pres- 
ence of drooling, and presence of agi- 
tation. The remaining seven items, 
imminence of total airway obstruction, 
hoarseness, muffled voice, aphonia, 
somnolence, retractions, and cyanosis, 
were not associated with the final 
diagnosis. The results of the x? analy- 
sis are listed in Table 1. Analysis of 
the data for only those children 18 
months old and older revealed no as- 
sociation between final diagnosis and 
either muffled voice or aphonia. 

Drooling on physical examination in 
the absence of spontaneous cough pro- 
vided the most specifie indicator: of 
acute epiglottitis (P<.001). The asso- 
ciation of these two signs with the 
final diagnosis is shown in Table 2. A» 
2x2 contingency table was conec 
structed to assess the ability of drool- 
ing in the absence of spontaneous 
cough to predict the final diagnosis. © 
Both the specificity and the positive 
predictive value were 100%. Sensitiv- 
ity, however, was 67%, as these two | 
findings taken together failed to pre- 
dict two of the six patients with acute 
epiglottitis. ne 

Absence of spontaneous cough —. 
taken alone was the most sensitive 
predictor of acute  epiglottitis — 
(P<.001). All six patients with acute _ 
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epiglottitis lacked a spontaneous 
cough, resulting in a sensitivity and 
negative predictive value of 100%. The 
positive predictive value of this find- 
ing, however, was 22%. 





Direct Inspection 
of the Epiglottis 


The final diagnosis agreed with the 
diagnosis assigned immediately after 
direct inspection of the epiglottis in 
all 155 patients. Table 3 lists the tech- 
nique by which each child’s epiglottis 
-owas inspected. We were unable to 
_ adequately view the epiglottis of one 
child with laryngotracheitis, a 4%- 
year-old boy, who fought the exami- 
nation too vigorously to permit an 
adequate inspection without unac- 
ceptable risk of trauma to his mouth 
cand teeth. 

_ The mean elapsed time between di- 
rect inspection of the epiglottis and 
tracheal intubation was 62 minutes 
(range, 25 to 140 minutes) in the six 
¿ children with acute epiglottitis. In two 
< patients, inspection of the epiglottis 
was initially performed by the private 
-pediatrician in his office before refer- 
z yal to our hospital for confirmation and 
Management. 

_ Of the six patients with acute epi- 
- glottitis, none experienced complica- 
: tions attributed to direct inspection of 
~ the epiglottis. One patient with acute 
. epiglottitis developed acute airway ob- 
_ struction associated with cyanosis and 
_ bradycardia 25 minutes after direct 
inspection, as he was being taken into 
_ the operating room for intubation. 
This complication was attributed to 
. the natural progression of acute epi- 
_ glottitis, given the time elapsed be- 
_ tween direct inspection and the occur- 
rence of airway obstruction. 

Of the 149 patients with laryngotra- 
cheitis, seven experienced minor com- 
plications attributable to direct in- 
spection of the epiglottis. Three 
children vomited, without evidence of 
_ aspiration of their vomitus. Two chil- 
- dren became cyanotic briefly during 
the inspection. One child experienced 
a small crack in her lip, which bled for 
one to two minutes. In one child, a 
_ B¥-year-old girl, direct inspection re- 
ulted in a small chip in one of her 
primary central incisors. 
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COMMENT 

Our attempt to identify specific clin- 
ical findings for differentiating be- 
tween acute epiglottitis and laryngo- 
tracheitis indicates that direct 
observations made by the physician 
are more reliable than the parent’s 
recounting of those same variables. 
The observed presence or absence of 
cough and drooling was predictive of 
the final diagnosis, but not perfectly 
so. As Table 2 shows, these variables 
alone would have permitted a correct 
differentiation of acute epiglottitis 
from laryngotracheitis in 182 of 155 
patients. In the remaining 23 patients 
with neither a spontaneous cough nor 
drooling, however, the diagnosis could 
not be predicted from these variables 
alone. 

We identify two limitations to the 
interpretation of these data. First, 
given the small number of patients 
with acute epiglottitis in our study, 
the occurrence of these clinical find- 
ings is poorly estimated. If the true 
prevalence of spontaneous cough in 
children with epiglottitis is, in fact, 
greater than 0%, the ability of that 
finding to predict the final diagnosis 
would diminish. Second, the preva- 
lence of epigiottitis in our study was 
4% (6/155). If the sensitivities and 
specificities obtained herein are ap- 
plied to a population with a lower 
prevalence of epiglottitis, the predic- 
tive values of these findings will de- 
crease. 

The definitive diagnosis of acute 
epiglottitis requires direct inspection 
of the epiglottis. At the University of 
Colorado Affiliated Hospitals, Denver, 
our practice for many years has been 
to inspect the epiglottis of any child 
with acute stridor in whom the diag- 
nosis of epiglottitis is considered. If 
the pediatrician suspects epiglottitis 
as the likely diagnosis, inspection is 
delayed until an anesthesiologist or 
pulmonologist arrives. If, on the other 
hand, the pediatrician believes that 
acute epiglottitis is unlikely yet still 
harbors some residual doubt, then the 
pediatrician inspects the epiglottis in- 
dependently in the emergency room. 

Our results demonstrate the effi- 
cacy and ease of this practice. A con- 
cern at the outset of our study was 
whether pediatricians viewing the ep- 












































iglottis of a child with stridor coul 
reliably identify the appearance a 
normal or inflamed. In each of the 14 
patients with suspected laryngotra- 
cheitis in whom a pediatrician in- 
spected the epiglottis without assis- 
tance, the pediatrician was able to- 
interpret the epiglottis as unequivo- 
cally normal or abnormal. Rapkin’ has 
suggested that the “epiglottis may not 
be seen easily” in many children with 
acute stridor. He reported that gentle 
examination of the pharynx failed to 
provide an adequate view of the epi- 
glottis in 33 of 47 children with laryn- 
gotracheitis and in all three children 
with acute epiglottitis. In our study, 
we found that use of a tongue blad 
alone was sufficient to provide an ad. 
equate view in more than half of 
patients with laryngotracheitis. | 
of the laryngoscope provided an ade 
quate view in virtually every othe 
patient, regardless of diagnosis. 

Is direct inspection of the epiglottis 
safe in a child with acute stridor who- 
may have epiglottitis? The medical 
literature, unfortunately, provides no 
objective basis for estimating that 
risk. Caveats abound, with few data 
apparent in support of various authors’. 
opinions. A review of the literature 
identified only two reports, both ret- 
rospective chart reviews, in which 
children with acute epiglottitis were 
said to have experienced complete air- 
way obstruction as a result of inspec- 
tion of the epiglottis.** Neither report. 
notes the number of children in whom | 
this complication was said to have 
occurred or the elapsed time from 
inspection to total airway obstruction. | 
Without this information, it is impos- 
sible to infer whether inspection of the 
epiglottis was the likely cause of com- 
plete obstruction. The natural course 
of acute epiglottitis is rapidly progres- 
sive; sudden, total airway obstruction. 
is well recognized in these children, 
even in the absence of pharyngeal 
manipulation.*" i, 

In contrast, Diaz and Lockhart: 
found no complications of direct in- 
spection in 104 children with acute 
epiglottitis. Greenberg and Schisgall™ | 
inspected the epiglottis of 21 children 
with acute epiglottitis without unto. 
ward effect. Both of these retrospec- 
tive studies suffer the same limitations 
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“noted above. 
Given the current paucity of data, 
-we cannot exclude the possibility that 
-inspection of the epiglottis of a child 
-with acute epiglottitis may entail a 
tisk of precipitating airway obstruc- 
tion. When epiglottitis is thought to 
be likely, on clinical grounds, we rec- 
< ommend awaiting the arrival of a phy- 
-sician skilled in establishing a reliable 
airway before inspection of the epi- 
glottis is attempted. 
Our study focused on a narrower 
- question: whether direct inspection of 
the epiglottis by the pediatrician in 
_ the emergency room has a role in the 
definitive evaluation of the child who 
is initially thought to have laryngotra- 
, cheitis, With a total of only six children 
_ with acute epiglottitis in our study, we 
-can draw no conclusion regarding the 
safety of this practice for those chil- 
_ dren initially thought to have laryn- 
- gotracheitis who prove to have acute 
_ epigiottitis. It is critical to recognize, 
~ however, that the risk of direct inspec- 
~ tion in these patients must be weighed 
against the risk of delaying or missing 
< the diagnosis of acute epiglottitis in a 
-child who presents with acute stridor. 
- Even if admitted to the hospital for 
observation and treatment of pre- 
sumed laryngotracheitis, children 
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Quotables: 


Writing: No one can write decently who is distrustful of the reader's 
intelligence, or whose attitude is patronizing. 





with unsuspected epiglottitis may ex- 
perience sudden, life-threatening de- 
terioration.° Our sample is instructive 
in that the diagnosis of epiglottitis 
would have been missed, on clinical 
judgment alone, in two of the six 
patients with acute epiglottitis. 

The lateral neck roentgenogram has 
been used in previous studies% to 
assist in the differentiation of acute 
epiglottitis from laryngotracheitis. 
Although Rapkin’ found interpreta- 
tion of the lateral neck roentgenogram 
by pediatricians to be successful, the 
interpretation by pediatric residents 
and attending physicians, in our ex- 
perience, is too often equivocal. Diaz 
and Lockhart” found that 14 of 20 
lateral neck roentgenograms taken in 
children with proved acute epiglottitis 
showed a normal epiglottis, with hy- 
popharyngeal dilatation as the only 
roentgenographic indicator of disease. 
Jones and Holland's found that about 
30% of normal lateral neck roentgen- 
ograms were read as falsely positive 
by attending emergency room physi- 
cians and radiologists. Moreover, nu- 
merous authors!*17.8 have cautioned 
that the delay inherent in this proce- 
dure may result in spontaneous airway 
obstruction in a department of the 
hospital where prompt resuscitation 
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Radiological Case of the Month 


James H. McClenathan, MD (Contributor); 


He A 10-year-old girl was admitted for 
“evaluation of an 8.1-kg weight loss. 
Two weeks before admission, she had 
an episode of “stomach flu” with fever, 
-` epigastric pain, nausea, and vomiting. 
< These symptoms improved temporar- 
ily, but several days later abdominal 
-pain and vomiting recurred, with no 
loss of appetite. Daily abdominal pain 
<- was relieved by vomiting. The emesis 
_. was bilious and contained undigested 
_ At physical examination, she 
weighed 27.9 kg and appeared emaci- 
‘ated; a soft murmur was heard on the 
left side of her neck. She was slightly 
exophthalmic. Thyroid function tests 
and an upper gastrointestinal tract 
series were performed (Figure). 
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Denouement and Discussion 





Hyperthyroidism as a Cause of 


Superior Mesenteric Artery Syndrome 





The upper gastrointestinal tract se- 
Ties showed normal stomach, pylorus, 
-and duodenal bulb. The second and 
third portions of the duodenal sweep 
were dilated, with a sharp cutoff of 
barium flow at the junction of the third 
and fourth portions of the duodenum. 
There was delay in passage of barium 
past this point. This is the level at 
which the superior mesenteric artery 
-crosses the duodenum. A trial of con- 
 servative management, including 

“small liquid feedings and positioning 
the patient in prone and decubitus 
= positions, was unsuccessful. She con- 
tinued to vomit and lost another 
0.9 kg. Thyroid test results indicated 
markedly elevated thyroid function. 
`The serum thyroxine level was 
411 nmol/L (81.9 g/dL) (normal range, 
8 to 148 nmol/L [4.5 to 11.5 pg/dL)). 
_ Therapy with propylthiouracil and 
gn. oral solution of potassium iodide 
(SSKI, Upsher-Smith Laboratories 
Inc, Minneapolis) was begun. Because 
management of her weight loss and 
vomiting had failed, hyperalimenta- 
tion via a central line was started. She 
gained 7.65 kg during the next 17 days. 
When the patient’s weight had re- 
‘turned to 34.65 kg, she tolerated an 
“unrestricted diet without any vomit- 
ing or pain and was discharged three 
days later. Her thyroid function re- 
turned to normal during the first 
“month of treatment, and she was well 
at a follow-up evaluation 18 months 
Von Rokitansky' first suggested 
that the duodenum could be ob- 
structed where it passes beneath the 
-c superior mesenteric vessels and over 
the spine. A number of reports have 
documented that children can be af- 
fected by this condition.2* The most 
common symptoms of such obstruc- 
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tions are vomiting, nausea, and epi- 
gastric pain. Upper gastrointestinal 
tract radiography demonstrates 
marked dilatation of the second por- 
tion of the duodenum down to the right 
of the spine. There is rapid churning 
peristalsis within the proximal duo- 
denum and apparent obstruction at 
the site where the duodenum crosses 
the spine. Most patients also have 
significant weight loss or lack appro- 
priate weight gain. Diagnosis is estab- 
lished by an upper gastrointestinal 
tract series. Thyrotoxicosis and its 
concomitant rapid weight loss may 
produce this syndrome of duodenal 
obstruction. The mechanism of ob- 
struction is related to the vulnerable 
location of the third portion of the 
duodenum as it crosses the spine at 
the level of L-3. Just to the right of 
the spine, the duodenum passes be- 
neath the retroperitoneal attachments 
of the mesentery, and at this level 
extrinsic obstruction may occur in as- 
thenie persons. The superior mesen- 
teric artery (SMA) itself branches 
from the aorta at the level of L-1, which 
is cephalad to the site of obstruction 
and is usually not likely to be the cause 
of compression. Weight loss or placing 
of patients in a body cast may create 
drag upon the small bowel and cecum, 
tightening the pressure created by the 
mesenteric attachments. 

Burrington and Wayne‘ have shown 
that patients in whom SMA syndrome 
develops fit into four disease catego- 
ries: (1) congenital, (2) rapid weight 
loss, (3) rapid growth without weight 
gain, and (4) hyperextension of the 
spine in a east or brace. This patient 
fits the second category. 

Patients with mesenteric compres- 
sion of the duodenum should initially 
be managed conservatively by small 


Upper gastrointestinal tract series shows dilatated duodenum 
with lack of barium passage beyond third portion of duodenum. 


liquid feedings and positioning on the 
right side or prone. If a cause of rapid 
weight loss is identified, it should be 
corrected. Parenteral nutrition may 
be required.’ 

Surgical management of. patients 
with SMA syndrome is controversial. 
Gastroenterostomy, duodenojejunos- 
tomy, and mobilization and reposition- 
ing of the duodenum are three meth- 
ods of managing patients with SMA 
syndrome. Operative treatment is. 
rarely necessary.***? ree 

This patient demonstrated the clas- 
sic findings of SMA syndrome pro- 
duced by hyperthyroidism with 
weight loss. Her symptoms were re- 
lieved by alleviating the hyperthyroid- 
ism and initiating a course of paren- 
teral hyperalimentation. The SMA 
syndrome is an unusual cause of gas- 
trointestinal tract obstruction in chil- 
dren, but this cause should be consid- 
ered when the more common causes 
are unlikely. 


References 


1. Von Rokitansky K: Lehrbuch der patholo- 
gischen Anatomie, ed 3. Vienna, Braumiiller and 
Seidel, 1855, vol 3, p 187. 

2. Wayne ER, Burrington JD: Duodenal ob- 
struction by the superior mesenteric artery in 
children. Surgery 1972;72:762-768. ; 

3. Shandling B: The so-called superior mea- 
enteric artery syndrome. AJDC 1976;130:1371- 
1373. “ 

4. Burrington JD, Wayne ER: Obstruction of 
the duodenum by the superior mesenteric artery: 
Does it exist in children? J Pediatr Surg: 
1974;9:783-741. An Se 

5. Burrington JD: Superior mesenteric artery 
syndrome in children, AJ DC 1976;130:1367-1370. < 

6. Mansberger AR Jr: Vascular compression -i 
of the duodenum, in Sabiston DC Jr (ed): David- 
Christopher Textbook of Surgery: The Biological 
Basis of Modern Surgical Practice, ed 11, Phil- 
adelphia, WB Saunders Co, 1977, vol 1, pp 976- 
982 


7, Wayne E, Miller RE, Eiseman B: Duodenal 
obstruction by the superior mesenteric artery in 
bedridden combat casualties. Ann . Surg 
1971;174:339-345. 


Radiological Case of the Month 








Radiological Case of the Month 


Jai Kishan, MD; Nissar A. Mir, MB; 


Abdelaziz Y. Elzouki, MB (Contributors); Beverly P. Wood, MD (Section Editor) 





Figure 1. 





Figure 2. 


Figure 3. 
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A 6-week-old male infant was admit- 
ted to the nursery with a three- 
day history of fever, lethargy, and 
regurgitation of feedings. The infant 
had been full-term at birth. A detailed 
history of the family and social circum- 
stances yielded no information to sug- 
gest child abuse or accidental trauma. 
On physical examination, the infant 
was febrile (temperature, 40°C) and 
had generalized muscular hypertonic- 
ity and a bulging anterior fontanelle. 
Cerebrospinal fluid (CSF) examina- 
tion showed a white blood cell count of 
1.5 x 10/L (1500/mm!), a glucose level 
of 1.7 mmol/L (30 mg/dL), and a pro- 
tein level of 2.15 g/L (215 mg/dL). The 
CSF culture yielded Klebsiella pneu- 
moniae. The infant was administered 
parenteral gentamicin and chloromy- 
cetin. Ten days later, he had a tender 
swelling of the left shoulder. His white 
blood cell count was 387.2x10/L 
(37.2 x 108/mm!) with 0.50 (50%) band 
cells and an erythrocyte sedimenta- 
tion rate of 17 mm/h (first hour). 
Roentgenograms of both upper limbs 
(Fig 1) were obtained. One week later, 
the infant had swelling of both the 
knees and the upper part of the left 
forearm. Roentgenograms of both 
lower limbs (Fig 2) and the left upper 
limb (Fig 3) were obtained. The results 
of other laboratory tests were as fol- 
lows: IgG, 51.2 g/L (512 mg/dL); IgM, 
7.4 g/L (74 mg/dL); IgA, 2.4 g/L 
(24 mg/dL); complement C3, 10 g/L 
(100 mg/dL); C4, 2.7 g/L (27 mg/dL); 
and a negative VDRL test result. Left 
tibial aspirate material yielded K 
pneumoniae. 


ee Se 
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Denouement and Discussion 


Klebsiella Multifocal Osteomyelitis 






The clinical manifestations of oste- 
_omyelitis in children vary with age. 
Neonatal osteomyelitis has long been 
` considered different from osteomyeli- 
tis in older children.’ In neonates, 
most bone infections are hematoge- 
nous and most often involve the me- 
— — taphyses. The agents that cause oste- 

omyelitis in the newborn are the 

organisms that cause neonatal septi- 
_ eemia. The relative incidences of such 
agents have changed over the past four 
decades. Between 1940 and the mid- 
1960s, almost 85% of the osseous in- 
fections in neonates were caused by 
Staphylococcus aureus.? In the early 
1970s, Streptococcus agalactic (group 
_ B streptococci) emerged as an impor- 
tant neonatal pathogen, and today 
more than 50% of bone infections in 
the newborn are caused by this 
organism’; S aureus and enteric bacilli 
are less frequent bacterial causes.‘ 
Osteomyelitis usually occurs in neo- 
nates during the first two weeks of 
life. The most common sign of neonatal 
osteomyelitis is limitation of sponta- 
“neous movement.’ Other physical 
signs are localized tenderness, ery- 
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with periosteal reaction an 


National Birth Defects Center, Kennedy Memoria 


Avenue, PO Box 648, Rochester, 


Fig 1.—Roentgenogram showing soft-tissue swelling and radiolucent areas in upper ends 
of both humeri and pathologic fracture of left humerus. 


Fig 2.—Roentgenogram of both knees showing bilateral osteolytic lesions, periosteal 
reaction, and pathologic fractures of distal ends of femurs and proximal ends of tibias. 


thema, and swelling. 

Associated septic arthritis occurs in 
75% of neonatal osteomyelitis cases.* 
Multiple sites of involvement are fre- 
quent.* Early in the course of the 
disease, roentgenography and radio- 
nuclide scintigraphy of bone may yield 
normal results.” Metaphyseal bone de- 
struction and periosteal reaction are 
roentgenographic findings that de- 
velop later.: Pathologic fracture in in- 
fantile osteomyelitis, as in this patient, 
is uncommon. Pathologic fracture in 
S aureus osteomyelitis of the femur 
has been reported in a 4-week-old 
infant.* Aspirates of subperiosteal pus 
or metaphyseal fluid yield a pathogen 
in 70% of cases.! However, organisms 
also may be recovered from blood (cul- 
tures have yielded organisms in 60% 
of children} and CSF. Indirect evi- 
dence of bacterial antigens by latex 
agglutination or countercurrent im- 
munoelectrophoresis may be useful in 
the absence of yield of organisms by 
cultures. 

Antimicrobial therapy is usually in- 
itiated with a combination of peni- 
cillinase-resistant penicillin and an 


The Editors welcome contributions to PICTURE OF THE MONTH Gnd RADIOLOGICAL CASE OF THE MONTH. 
Those who wish to contribute should send their manuscripts to Dr Feingold (Picture of the Month), 
l Hospital, 30 Warren St, Brighton, MA:02135, o7. Dr 
Beverly P. Wood (Radiological Case of the Month), University of Rochester Medical Center, 601 Elmwood 
NY 14642. Articles and photographs accepted for publication will bear 
the contributors name. There is no charge for reproduction and printing of color illustrations. . 





Fig 3.—Roentgenogram of left upper limb showing pathologic fracture of proximal humerus 
d multiple osteolytic lesions and periosteal reaction of radius... 


aminoglycoside? The recommended _ 
duration of antibiotic therapy is four 
to six weeks. The occurrence of chronic 
osteomyelitisisrare* = 0000 

This infant had K pneumoniae mèn- 
ingitis and subsequent K pneumoniae 
osteomyelitis at multiple sites. Nor- 
mal remodeling of the involved bones _ 
and no residual deformity were noted _ 
on follow-up examination at age 14 
months. 
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1.6% false-negative rate; 51% false-positive rate. 


Incidence of false negatives: A critical factor 
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of both false-negative and false-positive reactions 
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potentially greater significance, for it may permit 
tuberculosis infections to remain undetected.”? 
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TB screening test: 
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e Produces a single, easy-to-read reaction 
e Is highly acceptable to patients 


tAs with all screening tests, positive reactions should be confirmed by a standard 
Mantoux test. 


References: 


1. Skin Test Antigens: Proposed implementation of efficacy review (12 CFR parts 
601, 610, and 650). Federal Register 1977:42 (September 30): 52707-52709. 


2. Donaldson JC, Elliott RC: A study of co-positivity of three multi-puncture 
techniques with intradermal PPD tuberculin. AM Rev Resp Dis 118:843-846, 1978. 


Distributed by Manufactured by 


MERIEUX INSTITUTE, INC. INSTITUT MERIEUX 
PO. Box 52-3980 Lyon—France 
Miami, Florida 33152-3980 US. Lic. No. 384 


For more information write or call: 
Toll-free: 800-327-2842 
In Florida, Alaska or Hawaii, call collect: 305-593-9577 





BRIEF SUMMARY 

INDICATIONS: Screening for tuberculosis. Positive reactions should be confirmed by 
Mantoux method and possibly other diagnostic test procedures. 

CONTRAINDICATIONS: None when test is used as directed. 

WARNINGS: Although anaphylactic reactions have not been reported with Mono-Vacc, this 
remote possibility should be considered and epinephrine should be available. 
PRECAUTIONS: Do not apply Mono-Vacc to acneiform skin, hairy areas or where there is 
inadequate subcutaneous tissue. Although repeated testing of uninfected individuals does 
not sensitize to tuberculin, it may have a “booster” effect in persons with low levels of 
sensitivity to homologous or heterologous mycobacterial antigens. Testing should be done 
with caution in persons with active tuberculosis, however, activation of quiescent lesions is 
rare. Tuberculin color variation may occur between different lots without alteration of potency 


or stability. Discard each Mono-Vacc test after use. DO NOT REUSE. Drug Interactions: The 
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Ribavirin and Respiratory 
Syncytial Virus~Associated Apnea 


_Sin—In his editorial on the use of 
bavirin to treat respiratory syncytial 
irus (RSV) infections, published in 
the May 1988 issue of the AJDC, Ray’ 
s a number of unresolved ques- 
ns and invites readers to add to his 
t. While there is a well-known as- 
sociation between RSV infections and 
apnea, especially in young infants or 
_ those with a history of prematurity, 
it is not known if treatment with ri- 
‘bavirin is either warranted or effective 
in infants in whom apnea is the major, 
ànd sometimes the only, manifestation 
of infection. 
| Patient Reports.—Patient 1.—A 25- 
“day-old full-term male infant who was nor- 
mal at birth, except for a hemodynamically 
‘insignificant ventricular septal defect, was 
admitted. after having had a prolonged 
apneic episode accompanied by profound 
-eyanosis while at home. The infant had had 
two to three days of mild nasal congestion 
efore this episode. The infant responded 
) bag-and-mask ventilation but experi- 
enced aréspiratory arrest within two hours 
of arrival at the hospital. The infant was 
successfully resuscitated and sustained by 
“Mechanical ventilation for 20 hours. The 
<-> -yesgults of the workup, which included cul- 
«tures of the blood and cerebrospinal fluid, 
were normal, except for the finding of a 
eft upper lobe infiltrate on chest roentgen- 
-~ Ogram..The RSV was identified by rapid 
< > viral diagnosis on material obtained via 
nasopharyngeal aspiration. The infant was 
_treated with aerosolized ribavirin for three 
days and was discharged home in good 
condition after seven days. 
= PATIENT 2.—-A 22-day-old full-term in- 
.— fant was admitted with the diagnosis of 
. bronchiolitis. The RSV was identified by 
‘Yapid viral diagnosis on material obtained 
via nasopharyngeal aspiration and was sub- 
sequently confirmed by viral culture. Dur- 
ontinuous cardiorespiratory monitor- 
itiated because of the patient's age, 
infant’ was noted to have several epi- 
des of apnea, some accompanied by mild 
bradycardia (pulse rate per minute in the 
80s), that resolved with stimulation. Fre- 
ent episodes of apnea were confirmed by 
pneumogram. Ribavirin therapy was ini- 
tiated, though the infant had only mild to 
moderate symptoms of respiratory dis- 
sss, because of the apnea and the young 
At the conclusion. of three days of 
py, the ribavirin: was discontinued, 
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This department of AJDC is reserved for comment, criticism, observation, and discussion of 
“issues of current concern and importance for children’s health.” The Editor encourages our 
readers to express themselves on a variety of topics and issues. Further we encourage the 
submission of unique and brief clinical and scientific observations that do not fulfill the criteria. 


but the infant continued to have episodes 
of apnea with mild bradycardia, A second 
rapid viral diagnosis indicated RSV 
(though the viral culture was subsequently 
negative), and the infant was treated with 
another three-day course of ribavirin ther- 
apy. Another pneumogram after conclusion 
of this second course of ribavirin was also 
abnormal, and the patient was discharged 
with home apnea monitoring. The infant 
experienced many episodes of apnea, all 
responsive to stimulation, while being mon- 
itored at home and was successfully weaned 
from the home monitor at 6 to 7 months of 
age. 


Comment.—The use of ribavirin to 
treat RSV infections is currently un- 
der critial review. +? The Committee on 
Infectious Diseases of the American 
Academy of Pediatrics published 
guidelines for the use of ribavirin over 
one year ago and included as candi- 
dates for treatment “infants . . . hos- 
pitalized with lower respiratory tract 
disease that is not initially severe, but 
who may be at some increased risk of 
progressing to a more complicated 
course by virtue of young age 
(<6 weeks).”* Hall et al’ demonstrated 
that the presentation of RSV infec- 
tions in neonates is often atypical with 
“significantly less lower-respiratory- 
tract involvement” and that the dis- 
ease “may be overlooked” in these 
patients. Two (9%) of the patients in 
that study died suddenly and unex- 
pectedly. 

The two patients described herein 
raise many questions regarding the 
proper management of very young in- 
fants with suspected or confirmed 
RSV infection. The second infant pre- 
sented in the winter of 1987, close to 
the time when the American Academy 
of Pediatrics guidelines were pub- 
lished. It is uncertain if many would 
treat that infant with ribavirin today. 
The first patient is more worrisome 
and raises many questions regarding 
RSV infections and the use of ribavirin 
in the treatment of very young infants 
with respiratory tract infections. Is 
ribavirin effective therapy for the ap- 
nea associated with RSV? Should very 
young infants with only upper respi- 
ratory tract symptoms be tested for 
RSV infection? Should they be hospi- 














































talized and monitored for apnea’ 
Should they be treated with ribavirin? 
Ranny Rocknsy, M 
Department of Pediatri 

Brown University ` 

Program in Medicine 

Memorial Hospital-of — 

Rhode Island E 

Pawtucket, RI 02860 

1. Ray CG: Ribavirin: Amibivalence about 
antiviral agent. AJDC 1988:142:488-429, : 

2. Church NR, Anas NG, Hall CB, et ak 
Respiratory syncytial virus-related apnea in 
fants: Demographics and outcome, -AJDE 
1984;138:247-250, 

3. Wald ER, Dashefsky B, Green M: In r 
ribavirin: A case of premature adjudication? 
J Pediatrics 1988;12:154-158, aoe 

4. Committee on Infectious Diseases, Amer- 
can Academy of Pediatrics: Ribavirin therapy of 
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79:475-478. $ 
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Neonatal respiratory syncytial: virus infeetio: 
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Fetal Neglect as Child Abuse 


Sir—I read with interest the article 
by Fleisher’ regarding wrongfu 
births. While I certainly agree wi 
looking into actions taken intentio: 
ally, such as drug use, I believe w 
should also be looking at actions th 
are intentionally not taken. As : 
example I present the case of a-pre 
nant, 19-year-old mother who had a 
8-month-old first child (the product 
a 37-week gestation with preterm 

bor) and who was given tocolyties. 
intensive educational programs for th 
last five weeks of her first pregnane: 
The mother chose not to receive pre- 
natal care until approximately 22. 
weeks’ gestation, even though sh: 
knew she was pregnant. At 23 week: 
gestation of her current pregnancy) 
she began having contractions at 8 am 
She recognized the contractions for 
what they were, but did not see 
advice from anyone until approxi- 
mately 2 pm, when she was told to 
come to the hospital immediately. The 
mother did not arrive there until ap- 
proximately 7 pm, at which time her: 
cervix was dilated 8 em. Two hours 
later she was delivered of a 23-week- 
old fetus that died within 24 hours. 
While there was no child who coul 
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sue for injuries, this mother’s lack of 
action certainly seemed to have had a 
very strong impact on the death of this 
fetus. 

_ As a member of our local and state 
child protection team for several 
_ years, I wonder where this falls in the 
_ broad spectrum of child abuse. I also 
have no answers, but only some very 
_ painful questions. Thank you for tack- 
_ ling this difficult issue. 

Barsara P. Yawn, MD 
Worthington Medical Center 
508 Tenth St 
PO Box 86 
Worthington, MN 

56187-0086 
: : 1. Fleisher LD: Wrongful births: When is there 
_ Mability for prenatal injury? AJDC 1987;141: 
1260-1265. 














In- Reply.—Dr Yawn's letter presents 
a case in which a young woman, who 
_ apparently had knowledge of and ac- 
- cess to medical services, did not seek 
_ prenatal care until it was too late to 
“gave her 23-week-old fetus. It is an 
example of a sad and frustrating ex- 
_ perience that must sometimes be faced 
_ by obstetricians and family practition- 
ers, particularly those in areas with 
residents of low socioeconomic status 
_ where routine medical visits are not 
the norm. However, as I pointed out 
in my article on wrongful births,’ the 
question of whether a pregnant 
woman has a legally enforceable duty 
to act nonnegligently to protect the 
health of a fetus she apparently in- 
<- tends to carry to term is not an easy 
one to answer. Moreover, especially 
~ given the unrelenting hostility of the 
-current administration to women’s re- 
_ productive rights (eg, the new regu- 
lations promulgated by the US De- 
partment of Health and Human 
Services to implement Title X of the 
_ Public Health Services Act, 42 USC 
 §800a-6 [1982] [family planning ser- 












ny suggested solution is likely to do 
more harm than good. 
To begin with, instances of potential 
-fetal neglect cannot easily be catego- 
rized within “the broad spectrum of 
` child abuse.” Although prematernal 
< behavior can and does dramatically 
affect the life and health of a child 
after birth, the uncertain legal status 
of even a viable fetus and its position 
-within the body of a competent adult 
are not factors to be disregarded 
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lightly. From a legal standpoint, any 
action taken to coerce a woman who is 
22 or 23 weeks pregnant into acceding 
to medical advice—or to force her to 
refrain from certain deleterious be- 
havior—is unlawful under Roe v Wade 
(410 US 118 [1978] as an infringement 
on a woman's constitutionally pro- 
tected right to autonomy and bodily 
integrity during her pregnancy. As the 
American College of Obstetricians and 
Gynecologists recently concluded, 
“(t]he use of judicial authority to im- 
plement treatment regimens in order 
to protect the fetus violates the preg- 
nant woman’s autonomy.” 

Putting Roe v Wade and its impor- 
tant teachings aside, the case pre- 
sented by Dr Yawn does not lend itself 
to any practical solution. I do not 
believe that we as a society are pre- 
pared to institutionalize women, even 
those suspected of fetal neglect, for up 
to four or five months of their preg- 
nancy, or to get involved in at-home 
surveillance efforts. Even were we 
willing to do so, how early would such 
surveillance begin? We already know, 
for example, that heavy alcohol drink- 
ing during the first trimester of preg- 
nancy may have the greatest effect on 
the development of the fetus. Yet are 
we willing to monitor all women 
monthly to assure (1) that they are not 
pregnant or (2) that they are behaving 
nonnegligently if they are pregnant? 

Perhaps the best way to assure that 
pregnant women avoid seeking pre- 
natal care altogether is to threaten 
them with coercion or restraint should 
their behavior fall below some preor- 
dained minimum. We stand the great- 
est chance of improving prenatal care, 
and thus fetal health, by encouraging 
trusting physician-patient relation- 
ships. Physicians can counsel preg- 
nant women and thereby inform pre- 
maternal behavior; they can encourage 
and provide access to appropriate pre- 
natal care. They cannot, however, do 
more. “Actions of coercion to obtain 
consent or force a course of action 
limit maternal freedom of choice, 
threaten the doctor-patient relation- 
ship, and violate the principles under- 
lying the informed consent process.”” 

Lynn D. FLEISHER, PHD, JD 
Sidley and Austin 

One First National Plaza 
Chicago, IL 60603 
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Cyproheptadine and Growth 
Sir—It is well known that cyprohep- > 
tadine hydrochloride (an antihista- _ 
mine with serotonin-antagonistic ac- = 
tivity) has an appetite-stimulating 
effect and promotes weight gain? 
However, its effect in promoting linear 
growth in association with weight gain 
often seems to be overlooked although 

it has been documented.** We there- 
fore wish to report our observations : 
during 29 months of cyproheptadine 
administration in a small-for-gesta- 
tional-age female infant to reempha- _ 
size the usefulness of this low-cost 
drug therapy for growth enhance- 
ment. 


Patient Report.—A 4-year-old girl 
had been born normally to'a 28-year- __ 
old woman after a 40-week gestational _ 
period. The infant's birth weight had _ 
been 2.32 kg (<third percentile); 
length, 45 cm (<third percentile); and- 
head circumference, 29 em (<third. 
percentile). The cause of intrauterine 
growth retardation was unknown, _ 
There were no anomalies, and psycho- _ 
motor development was entirely nor- - 
mal. The patient had no remarkable 
feeding problems, but her appetite was 
low. 2 

At the age of 1 year 8 months, she 
was referred to our department be- 
cause of delayed physical growth. On 
physical examination, she appeared to. 
be in good health, but her stature was a 
proportionally small. Her weight was _ 
7.91 kg (<third percentile) and length _ 
was 74.8 cm (<third percentile) (mid- 
parental height, 161.5 em). Results of 
neurologic and physical examinations — 
were normal. Bone age was 1 year 6 
months (Greulich and Pyles atlas) 
Until the time of examination, she had 
been growing at almost-normal veloc- 
ities for body weight and length but _ 
exhibited no catch-up growth (Fig- 
ure). Ee 
Her delayed growth was considered _ 
to be due to intrauterine causes. To | 
increase her appetite and food intake, 
cyproheptadine hydrochloride admin 
istration (2 mg/d in two divided doses 













the Figure. The dose of cyprohepta 
dine was not changed. Increase i 
weight was observed soon after cy- 
proheptadine administration, but in- 
crease in linear growth only became 
apparent six months after the start í 

administration. No drowsiness was 
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> Comment.—The effect of cypro- 
_heptadine therapy on both weight gain 
and linear growth was first demon- 
strated by Lavenstein et al.2 The 
_ mechanisms through which these ef- 
_ fects of the drug are mediated are yet 
_ to be elucidated. A sustained increase 
| energy intake should enhance the 
_ growth-stimulating action of growth 
_ hormone," although it has been dem- 
: onstrated that growth hormone secre- 

tion stimulated by deep sleep may be 
fected by a serotonin antagonist and 
te growth hormone response to 
1 hormone releasing hormone 
feeding is blunted.” Recently, 
pproaches other than the use of bio- 
synthetic human growth hormone for 
he treatment of certain forms of con- 
tutional short stature have been 
cussed.** However, particularly in 
rtain small children, such as those 
rn as small-for-gestational-age in- 
ts who show poor weight gain and 
tch-up growth, we consider that 
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_ Growth chart for girls, including growth c 
-Cyproheptadine hydrochloride administratio 
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use of cyproheptadine therapy for pro- 
moting both weight and height gain 
may well be advantageous and cer- 
tainly worth trying. 
Osamu Arisaka, MD 
Naoro Suimura, MD 
Yuko Nakayama, MD 
Kewiro Yasuta, MD 
Department of Pediatrics 
Junterdo University School 
of Medicine 
2-1-1 Hongo, Bunkyo-Ku 
Tokyo 113 
Japan 
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Esophageal Foreign Body 
Presenting With Altered 
Consciousness 


Sir—We noted the occurrence of a 
tered consciousness as a present 
symptom in three patients with lod; 
foreign bodies. When a patient wi 
altered consciousness presents, 
lodged esophageal foreign body shoul 
be considered. 


Patient Reports.—Patienr L-=Anñ 
month-old male infant presented wit 
choking episode that was immediately 
lowed by 15 minutes of unresponsivent 
Paramedics found the infant unresporisiv 
and limp. Pulse rate was 126 beats pi 
minute, and respirations were 44/min. Di 
ing transport, the patient choked, coug! 
up a large amount of sputum, and beca: 
more responsive. 

On physical examination, the infant pre 
ferred to sleep but was easily aroused. 
Pulse rate was 160 beats per minute, Tes 
pirations were 20/min, blood pressure wa 
90/54 mm Hg, and rectal temperature 
37.3°C. The remainder of examinati 
yielded normal results, Ee 

A lateral neck roentgenogram revealed 
eoin-shaped foreign body in the ce 
esophagus, A penny was removed by ri 
endoscopy with the patient under gene ra 
anesthesia, 

PATIENT 2.—A 14-month-old male infant 
presented with sudden onset of gaggin 
that occurred while he was seated at a fast- 
food restaurant. The patient reportedl 
had had a handful of pennies. Following th 
initial gagging episode, there were t 
episodes of stiffening and the eyes rolling 
back, 

Physical examination revealed an alert 
and active child, Pupils were equal and. 
reactive to light. Lungs were clear to aus 
cultation. The heart rhythm was regular: 
with no murmurs. Muscle strength and. 
reflexes were normal. Bee 

Immediately following the physical ex. 
amination, he became limp and unrespon. 
sive. Pulse rate was 160 beats per minute, 
respirations were 28/min, and blood pres 
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Lateral neck roentgenogram of patient 2. 
Note three pennies visible in cervical 
sophagus. 


ure was 120/80 mm Hg. Intramuscular 
naloxone hydrochloride (100 yg) was ad- 
_ ministered, with no change in level of con- 
sciousness. During the next hour, the pa- 
tient became progressively responsive. 
“Chest and lateral neck roentgenograms 
_ -revealed three coins in the cervical esoph- 
_ agus (Figure). Three pennies were removed 
< under direct endoscopy with the patient 
under general anesthesia. Preoperative 
~ medications included atropine sulfate. 

. > Patient 3.—A 9-month-old male infant 
was noted to be chewing on something 
while seated on a couch at home. He had 
just completed his routine two-hour nap. 
- After his mother searched his mouth, he 
gagged and vomited a piece of paper. He 
then became listless and fell asleep. After 
-. vigorous stimulation, the child awoke and 
-< yefused breast-feeding. He had several sim- 
-ilar brief “napping” episodes on the way to 
/ the hospital, which was a change from his 
usual activity. Physical examination re- 
` yedled a well-developed child without stri- 
dor or retractions. Pulse rate was 120 beats 
per minute. During roentgenographic ex- 
amination, the child gagged and again was 
difficult to arouse. He then became alert 
with stimulation. A single coin was pushed 
to the stomach by an esophageal dilator 
without incident. 


Comment.—To our knowledge, al- 
red consciousness as a presenting 
sign for esophageal foreign body has 
not been previously reported. The typ- 
cal symptoms for esophageal foreign 
body are choking, coughing, difficulty 
in swallowing, pain, dysphagia, or res- 
_ piratory distress.'* Removal is essen- 
_ tial to prevent life-threatening compli- 
cations, such as aspiration or 
perforation. 

<. The pathophysiologic features of al- 
-tered consciousness secondary to a 
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lodged esophageal foreign body are 
unknown. Possible explanations in- 
clude transient hypoxia, exaggerated 
vagal response, or vasovagal syncope 
related to the pain of the acute inges- 
tion. An esophageal foreign body com- 
pressing the trachea can cause hy- 
poxia. Excess stimulation of the 
posterior aspects of the pharynx or 
esophagus may produce an exagger- 
ated vagal response and subsequent 
bradyeardia, hypotension, and de- 
creased cerebral perfusion. 

The transient or fluctuating nature 
of altered consciousness that occurred 
in our patients may be explained by 
considering a combination of the three 
mechanisms described above. Patients 
1 and 3 most likely had a brief exag- 
gerated vagal response (syncopal epi- 
sode). Foreign bodies commonly lodge 
at the junction of the striated crico- 
pharyngeal muscle and the smooth 
muscle of the lower portion of the 
esophagus because of the strong con- 
tractions of the striated muscles. The 
vagal response from stimulation of the 
cricopharyngeal muscle may be 
greater than that produced from stim- 
ulation of smooth muscles. Thus, an 
exaggerated vagal response would oc- 
cur with passage of the foreign body 
to the proximal third of the esophagus. 

In patient 2, the possibility of a brief 
hypoxic episode secondary to tempo- 
rary direct obstruction of the trachea 
must be considered since three coins 
were ingested. 

Why all patients who ingest a for- 
eign body or have a lodged esophageal 
foreign body do not experience an 
altered state of consciousness is un- 
known. Variability of vagal response 
from one patient to the next and de- 
grees of posterior pharynx stimulation 
are possible explanations. Variability 
of vagal response is illustrated in a 
previously reported case of a child 
with swallowing syncope.‘ She expe- 
rienced complete loss of consciousness 
and bradycardia while eating. 

The amount of posterior pharynx 
and esophageal stimulation may also 
vary depending on the size and num- 
ber of foreign objects and on the 
amount of associated coughing and 
gagging. Excess stimulation of the 
posterior pharynx with suctioning 
during the initial stabilization of a 
newborn is known to cause bradycar- 
dia and apnea.® 

Finally, the myocardium may be 
more sensitive to vagal reflexes in the 
presence of hypoxia and/or hypercar- 
bia. 


Treatment of these patients should 
include esophagoscopy. rather than 
blind procedures as well as preopera- 
tive atropine administration. We rec- 
ommend including esophageal foreign _ 
body in the differential diagnosis of 
sudden onset of altered consciousness. 

Mar.Lene Meczper-Lance, MD 
RoserT Van Howe, MD 
JosepH D. Losex, MD 
Department of Pediatrics 
Medical College of Wisconsin 
Children’s Hospital of Wisconsin 
1700 W Wisconsin Ave 

MS 756 

Milwaukee, WI 53233 


Frances Sommer assisted in the preparation of 
the manuscript. 












1. Garcia C, Frey CF: Diagnosis and manage- 
ment of ingested foreign bodies: A ten-year ex- <o. 
perience. Ann Emerg Med 1984;13:30-34. Le 

2. Nandi P, Ong GB: Foreign body in the | 
esophagus: Review of 2394 cases. Br J Surg. 
1978;65:5-9. 

3. Bendig DW: Removal of blunt esophageal 
foreign bodies by flexible endoscopy without 
general anesthesia. AJDC 1986;140:789-790. 

4. Levin B, Posner JB: Swallow syncope: Re- 
port of a case and review of the literature... 
Neurology 1971;22:1086-1093. PIE 

5. Cordero L, Hon EH: Neonatal bradycardia» 
following nasopharyngeal stimulation. J Pediatr. 
1971;78:441-447. oe 


A Hazard of Using Adult-Sized 
Weighted-Tip Enteral Feeding 
Catheters in Infants 


Sir —Diarrhea and hypernatremic de= 
hydration are common in infants being 
fed nasoenterally.+ We recently òb- 
served these complications inan infant _ 
transferred to our center after intra- 
luminal migration of an adult-length 
weighted-tip enteral feeding tube. Oc- 
casionally, adult-length tubes are used 
in infants for routine nasogastric feed- 
ing. Our report is intended to alert 
pediatricians to the potential hazards `- 
of this practice and to suggest that _ 
the risk of complications can be re- 
duced by using standard infant-si 
nasogastric tubes. ee 
Patient Report.—A 2.1-kg femal 
was delivered at 32 weeks’ gestation after 
an uncomplicated pregnancy. A large im- 
mature teratoma involving the right tem- 
poral lobe was found during an examination 
because of apnea when the infant was 
weeks old, Nasoenteral feeding with an 
8-F x 102-em radiopaque silicone elastomer — 
feeding catheter with a silicone-weighted 
tip was begun after preoperative chem 
therapy and craniotomy because of apnea 
and choking due to nasopharyngeal exten- 
sion by the tumor. Satisfactory tube 
tion in the duodenum was confirmed by 
serial roentgenograms. A hyperosmolar i 





























fant feeding formula was infused continu- 
ously over the next 14 days to a maximum 
rate of 16 mL/n, after which the nasoente- 







ith progressive intracranial tera- 
na. Laboratory tests at admission dis- 
sed a mild metabolic acidosis (sodium, 
mmol/L; potassium, 3.9 mmol/L; chlo- 
109 mmol/L; bicarbonate, 14 mmol/L; 
creatinine, 10 pmol/L; and calcium, 
2.12 mmol/L). The rate of tube feeding was 
increased to 20 mL/h (192 mg/kg/24 h). 
. During the subsequent 48 hours, she more 
- frequently passed stools described as 
_ “acholie” and “the color of feeds,” but her 
general condition, weight, and serum chem- 
| istry values remained stable. The infusion 
rate was decreased to 18 mL/h. The next 
_ day, her general condition deteriorated rap- 
idly, she lost 16% (400 g) of her body weight, 
_ and the volume and frequency of the pale- 
-Colored stools increased. Repeated serum 
chemistry evaluations showed a sodium 
level of 169 mmol/L, a potassium level 
f 4.0 mmol/L, a chloride value of 141 
ol/L, a bicarbonate value of 10.4 mmol/ 
and a creatinine value of 40 pmol/L. 
_ Resuscitation with 20 mL of 0.9% saline 
: over one hour was followed by the admin- 
< istration of a 0.283% saline/5% glucose so- 
_ lution with 20 mmol/L KC1/L, resulting in 
gradual normalization of her fluid and elec- 
:: trolyte status. 
-= The underlying cause of her deteriora- 
_ tion was not identified until 18 hours after 
_ resuscitation had begun, when she passed 
the tip of the feeding tube, Radiologic 
examination confirmed that the tube had 
migrated through the small bowel, colon, 
: and rectum without evidence of gastroin- 
_ testinal: perforation. Flushing the tube 
_ with normal saline confirmed that it was 
intact. The intact tube was expelled 
_ through the anus 12 hours later. There was 
no evidence of fluid, electrolyte, or renal 
dysfunction during a two-month follow-up 
eriod, nor was there evidence of subse- 
uent gastrointestinal dysfunction. 


omment.— We believe that the use 
f adult-length nasogastric feeding 
tubes. with weighted tips in pediatric 
nters is potentially hazardous and 
ay increase the risk of diarrhea and 
ypernatremic dehydration with hy- 
srosmolar feeds if gut peristalsis pro- 
ls the weighted tip of the unneces- 
ly long tube through the bowel 
en. Careful attention to tube po- 
n is necessary when such tubes 
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are used in infants. The addition of 
length indicators, similar to those on 
infant-size endotracheal tubes, would 
aid surveillance and provide earlier 
evidence than roentgenograms of a 
migrating tube. Many of the compli- 
cations associated with feeding infants 
enterally can be prevented by careful 
selection of the technique and materi- 
als used and by carefully monitoring 
tube position as well as the general 
physical and metabolic status of in- 
fants during hyperalimentation. 
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Oncology 
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Munchausen’s Syndrome by Proxy 
and Video Surveillance 


Sin—In their informative article in 
the October 1987 issue of AJDC de- 
scribing various aspects of Munchau- 
sen’s syndrome by proxy, Zitelli et al 
made the statement, “Practices such 
as secretly going through mother’s 
possessions, unannounced home vis- 
its,? and concealed videotaping? may 
be unacceptable to many profession- 
als, difficult to carry out, and in some 
instances illegal [reference numbers 
changed].” We strongly disagree with 
the authors’ inclusion of concealed vid- 
eotaping (with reference to our 1983 
article*) among unacceptable or illegal 





practices. We also find such an inclu- 
sion surprising, since the authors em- 
phasized the difficulty of achieving a 
favorable outcome in legal proceedings 
initiated to protect the child. Our dé 
cision to use hidden camera surveil- 
lance in this instance,? and in subse- 
quent cases, was based on th 
knowledge that a definitive diagnosis, 
supported by incontrovertible . ev 
dence, is crucial in such court proceed 
ings. We believe that our primary ob 
ligation, as physicians, is to the patien 
and that no effort should be spared t 
determine the precise cause of th 
patients condition in the mos 
straightforward manner possible 
while simultaneously minimizing ad 
ditional risks. It is well establishe 
that children in this situation are 
great risk for serious, often perma: 
nent, injury or death. ' 
Critics of videotaping may forge 

that it is the patient (ie, the child) wW 
is being watched secretly by the cam 
era—not the mother. This distinctie 
has been emphasized previously.* 
Videotaping is performed solely fo 
the childs benefit and protection an 
thus is clearly ethical. There is n 
question of “entrapment,” since th 
presence of the surveillance apparatus 
in no way increases the likelihood tha’ 
an illegal act will be committed. When 
conducted properly, the method is also 
perfectly legal, and the data obtained 
can be (and have been) used as eon 
vineing and unequivocal evidence in 
legal proceedings, ?47 ; 
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In Reply.—We appreciate the com- 
ments by Dr Frost and colleagues and 
he contributions they have made in 
he field of child abuse. 
Covert videotaping of patients and 
_ their families indeed may be unaccept- 
able to many professionals. Southall 
_ et al and others? described in detail 
the extensive discussions they had 
with other professionals to address 
_ concerns before initiating videotap- 
_ ing. Epstein et al? expressed concerns 
~ about legal and ethical considerations 
_ and that the hospital has an obligation 
to provide privacy to patients and 
- their families. They expanded the tra- 
_ ditional role of patient observation to 
include covert video monitoring and 
-took great pains to try to provide some 
_ element of privacy to the mother while 
__ she was in the patient’s room. Epstein 
et al also openly expressed concern 
-that the mother of their patient may 
_ bring suit against the hospital. Since 
- the physician's primary responsibility 
-was the care and protection of the 
_ patient, Epstein et al believed that 
covert video monitoring could be jus- 
-tified in their case but recommended 
__ that advice and cooperation of hospital 
-administration, legal staff, and secu- 
rity were necessary before use. These 
_ game case reports also describe elab- 
-orate plans for concealing and even 
_ switching video cameras as well as 
_ monitors and providing 24-hour ob- 
servers to watch the monitors. Some 
_ hospitals may not be able to provide 
such video and personnel support. 
We believe that while covert video 
- monitoring technically may be legal, 
it raises potentially serious ethical 
objections and is difficult to perform 
properly in many settings. However, 
we acknowledge that in extreme in- 
stances, when all other means of di- 
agnosis have been exhausted, video- 
taping may provide incontrovertible 
evidence. Physicians must be wary, 
however, not to be overzealous and 
_ intrude on the parents legal rights, 
such as secretly going through the 
_ mother’s possessions.* Rosen et alt cor- 
rectly stated that the approach to 
_ these patients must be individualized 
depending on specific details of the 
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case as well as hospital resources. We 
strongly encourage that dealings with 
families be truthful and forthright, so 
that trust can be established and main- 
tained to enhance habilitation of the 
family. 
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Anaphylactic Shock due to 
Dacarbazine (NSC 45388) 


Sir—Dacarbazine, an imidazole car- 
boxamide, has been used mainly in 
the treatment of malignant melanoma, 
sarcomas, and Hodgkins disease.'? 
It has not been used as widely in 
the treatment of pediatric malignan- 
cies; however, the drug has been shown 
to be effective in the treatment of 
neuroblastoma.? Adverse effects of 
this drug include anorexia, nausea, 
vomiting, bone marrow suppression, 
hepatotoxicity, an influenzalike syn- 
drome, facial flushing and parasthe- 
sia, photosensitivity reactions, and 
veno-occlusive disease.“® To our 
knowledge, hypersensitivity reactions 
have not been reported. We describe 
a child in whom anaphylactic shock 
developed while receiving dacarbazine 
infusion. 

Patient Report.—The patient, a 3-year- 
old girl with widespread neuroblastoma, 
was hospitalized to receive chemotherapy 
consisting of cyclophosphamide (750 mg/m? 
intravenously [IV] once on day 1), vincris- 
tine (1.5 mg/m? IV on day 5), and dacarba- 
zine (25 mg/m? one-hour IV infusion on 
days 1 through 5). She had no known 
allergies. The patient was noted to be 
sweating during the second day of the 
second course of this chemotherapy, during 
dacarbazine infusion. She was restless and 





started to cry. The infusion was discontin- 
ued, and dacarbazine was not administered 

for the remainder of the cycle. Metoclo- 
pramide hydrochloride (Reglan) was the 
only other concomitant medication givento > 
prevent nausea and vomiting. Two weeks 
later the patient received continuous infu- 
sion of etoposide for three days, as per the 
protocol. This drug was well tolerated. It 
was uncertain if the patient was allergic to 
dacarbazine; therefore, she was given the 
drug again during the next course. This 
time, however, the drug was administered 

in a very small dose (2 mg in 100 mL of. 
saline) and very slowly. Within a few min- 
utes of starting the infusion and after 
having received 5 mL of fluid, the patient 
developed respiratory distress, cyanosis, 
and a drop in blood pressure. The infusion 
was immediately stopped, and epinephrine 
and steroids were administered, resulting 

in immediate improvement. She also devel- 
oped facial erythema that lasted for a few 
minutes. Recovery was complete. Dacar- > 
bazine has since been omitted from the - 
patient’s chemotherapy regimen. l 


Comment.—Hypersensitivity reac- 
tions to several antineoplastic drugs 
have been described,’ but no suth 
reaction to dacarbazine has been re- 
ported, to our knowledge. The pa- 
tient’s first reaction to the drug was- 
restlessness, cough, and crying. This 
subsided without any specific therapy 
a few minutes after the infusion was 
stopped. During the second cycle, ~ 
however, the patient developed the 
typical anaphylactic reaction within 
few minutes of starting the low-dose _ 
infusion. This case highlights a new 
and potentially life-threatening reac- 
tion to dacarbazine. © 
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_ Further Comment on the 
_. Assessment of Bone Mineral 
= Status in Children 


Sir—In a recent reply letter in the 
May 1988 issue of AJDC, Drs Specker 
and Tsang’ claimed that Dr Chesney 
and: I provided spurious data regard- 
ing the radial bone mineral content of 
children at age 6 years.’ In fact, the 
values we provided were correct in 
-grams per centimeter as opposed to 
the values in grams reported by Drs 
Specker and Tsang in their reply let- 
ter. By way of clarification, the values 
“reported by Mazess and Cameron? 
were 0.486 g/em and 0.475 g/cm for 
male and female children, respec- 
__ tively, whereas the value at age 6 years 
-as reported by Specker et alè in their 
- original report was 0.356 g/cm. These 
are the values reported in our previous 
letter. It is unfortunate that Drs Spec- 
ker and Tsang misread the table pro- 
_ vided in the Mazess and Cameron 
article. 
cos Jon Biocx, PHD 
Department of Radiology 
University of California 
San Francisco, CA 94143 
<1 Specker BL, Tsang RC: Comment on the 
“cassessment. of bone mineral status in children. 
Ad DE-1988:142:482. 
7o 2.) Mazess RB, Cameron JR: Growth of bone 
in-school children: Comparison of radiographic 
_ Morphometry and photon absorptiometry. 
- Growth 1972:36:77-92. 
8. Specker BL, Brazerol W, Tsang RC, et al: 
.. Bone mineral content in children 1 to 6 years of 
age, AJDE 1987;141:343-344. 














; Bone Mineral Content in Infants: 
Which Machine or Which Bone? 


_ Sir—We read with interest the article 
- by Vyhmeister et al, who measured 
bone mineral content (BMC) at the 
radial and humeral sites using the 
Norland 278A (Norland Corp, Fort 
Atkinson, Wis) photon absorptiome- 
ter, 
The statement in the abstract that 
“We tested . . . photon absorptiometric 
‘bone density measurements . . . The 
humerus was a more reliable site of 
-measurement” is misleading. The sen- 
tence refers only to the machine the 
iors used, and not to photon ab- 
_ sorptiometry. The study shows only 
that the Norland 278A is not a very 
- sensitive instrument, and not that the 
humerus is a more reliable site. Using 
i larger bone (the humerus), the au- 
thors obtained a coefficient of varia- 
_tion (7% for instrument-reading error) 
larger than that obtained by Greer 
etal (3.9%) on the smaller radius site 
ing the Lunar instrument (Lunar 
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Radiation Corp, Madison, Wis). 

A potential danger of using an in- 
sensitive instrument to measure BMC 
is that it may not reveal clear BMC 
differences among groups in nutrition 
interventional. studies, especially in 
short-term studies where small 
changes in BMC are expected to occur. 

The authors might be reminded that 
an additional advantage of using the 
radius site is that it allows longitudinal 
studies into childhood, or even adult- 
hood, because BMC norms used by 
most investigators have been devel- 
oped at the radius site. 

When a much more sensitive photon 
absorptiometry instrument exists for 
infants, it would appear appropriate 
to use the sensitive machine for clini- 
cal studies, 

F. Mrmoun1, MD 

R. C. Tsanc, MB BS 

Department of Pediatrics 

University of Cincinnati 
Medical Center 

231 Bethesda Ave (ML 541) 

Cincinnati, OH 45267-0541 

1. Vyhmeister NR, Linkhart TA, Hay S, et al: 
Measurement of bone mineral content in the term 
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2. Greer FR, Lane J, Weiner S, et al: An 
accurate and reproducible absorptiometric tech- 


nique for determining bone mineral content in 
newborn infants. Pediatr Res 1983;17:259-262. 


In Reply.—In testing the humerus as 
asite for BMC measurements, we used 
the commercially available instrument 
we had (Norland 278A). We are there- 
fore referring to measurements per- 
formed with a specific instrument. We 
have not performed the study using 
other instruments, but, as far as we 
know, this has not been done by others 
either. If the BMC at the humerus and 
radius sites were measured by another 
instrument (eg, Lunar instrument), 
we believe that our studies would be 
confirmed by the “more sensitive” in- 
strument. 

The coefficient of variation in our 
article referred to the variability of 
repositioning, together with the vari- 
ability between two different investi- 
gators. This cannot be compared with 
the repositioning variability of one 
investigator, which was apparently 
the case in the article by Greer et al. 
In our studies, the coefficient of vari- 
ation for the measurement, done by 
one investigator in the postmortem 
studies, was 3.6%, which is compara- 
ble with the findings of other authors 
using different instruments. (Variabil- 
ity in measurement of radius BMC 
reported by a group of six different 


researchers at the Mead Johnson BM 
Symposium, La Costa, Calif, Dece 
ber 1987 ranged from 4% to. 7%.) 
Although we agree that the Lunar 
instrument is more sensitive (capabl 
of measuring lower BMC values), we 
do not agree that the instrument we 
used was an “insensitive instrument,” 
The stated limit. of detectability f 
the Lunar instrument is 0.03 g/em 
and we obtained measurements di 
to 0.034 g/cm in our patients, o< 
The measurement of BMC is, a 
point, mainly useful for serial stud 
and the changes over time can 
demonstrated either in the radius o 
the humerus. If the Norland instru 
ment is used, the humerus should b 
the bone of choice in premature in 
fants, or the low BMC of the radius 
will lead to a high rate of failure in 
obtaining the measurement. We ag 
that the advantage of using the radiu 
as the measuring site is that most of 
the past studies were done on thi 
bone. We do not believe that t 
should be the sole reason for selectin; 
a particular method. . 
Instruments capable of measurin: 


ments are expensive to replace, only. 
a real difference in the limit of detect. 
ability or sensitivity (that would ena- 
ble previously unattainable measure 
ments to be made) would justify the 
purchase of new equipment. Mean 
while, we have demonstrated that the 
measurements of humerus BMC are. 
reproducible and will allow research. 
ers to do serial studies in 100%: o 
premature infants. We have defined — 
normal at-birth values for humerus — 
BMC in infants at 24 to 42 weeks of 
gestational age, and we find that, in. 
serial studies, the linear increase in 
humerus BMC is very comparable 
with that in previous studies of radius 
BMC. We argue that, regardless of the 
instrument used, the humerus site. 
may be as good or better than the 
radius site simply because the hu- 
merus is larger. 


Ninia VYHMEIsTeR, MD 

Department of Pediatrics 

Tuomas A. LINKHART, PRD. 

Departments of Pediatrics 
and Biochemistry 

Loma Linda University 
Medical Center 

Loma Linda, CA 92350 
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oyd W. Goetzman, MD, PhD 


“While the role of research in advancing the state of 
medical care is well established there must be another 
important factor. While we are waiting for the final re- 
search results crucial to the implementation of a new 
- therapy such as surfactant replacement, medical care 
-continues to improve. Our patients do better. Complica- 
-tions decrease and survival increases. Extrapolating from 
-Richard Foster's ideas in Innovation: The Attackers Ad- 
vantage, the other important factor is probably innova- 
_ tion. By that I mean the introduction of new technology or 
__ improvement in existing or old methods by frontline people 
__ who believe that better care will be provided. This is in 
contrast to hypothesis-driven research, which is either 
_ systematically performed away from the clinical setting or 
_ with the primary care givers blinded to the treatment in 
question and with the goal of establishing a fact or 
_. principle. 
=; Who is involved in this innovation and what are they 
doing? If we are fortunate, all of our frontline people are 
-dedicated not only to providing care but to improving it. 
_ Physicians, nurses, respiratory therapists, ward clerks, 
pharmacists, and so on can be and are involved. Innovation 
occurs in neonatal intensive care centers where clinical 
research is infrequent and bench research is rare, as well 
as in our academic centers. Most often the innovations or 
changes introduced are small and mundane. However, many 
small changes when added together may produce a signif- 
icant improvement. Of course, few of the changes turn out 
to be real improvements. Most are discarded immediately 
but others are true gems, improving care with little 
increase in cost and often at a savings. 
- Does it make a difference? I believe that it does. Much 
of neonatal care appears to have evolved through innova- 
tion. Mechanical ventilation, continuous positive airway 
pressure, parenteral nutrition, and even intravenous fluid 
administration are technologies that were borrowed from 
adult or pediatric medicine. Umbilical artery catheteriza- 
tion was an innovation. Infant transport equipment was 
assembled and continually improved by frontline people. 
The beautiful skin of our tiny premature infants is a credit 
‘to the nurses who tried emollients, created microenviron- 
ments, found tape substitutes, and kept alcohol off these 
infants’ skin. The use of plastic cannulae to replace the 
scalp vein needles that replaced straight reusable needles 
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Boyd continues to be an extremely valuable member of our Editorial Board, _ 
He reviews in the area for which we receive the largest number of manuscripts, 
namely, neonatology/perinatology. Since we published his last biography, the 
following accomplishments have been noted: (1) Dr Goetzman has been elected 

to the Board of Directors of the California Perinatal Association; (2) he has 
been elected to the Executive Committee of the Perinatal Section of the 
American Academy of Pediatrics; (3) he is now the Program Chairman for the 
Perinatal Sections Program at the American Academy of Pediatrics Annual 
Meeting, held this year in San Francisco, from October 15 through 20. In 
addition, Boyd continues his educational and clinical care activities and has. _ 
published and presented reports on brain damage in a contemporary neonatal = 
intensive care unit population, on research in a lamb model for investigation of: 
various basic aspects of hypoxemia, on research into the pulmonary circulation, 
and on the pharmacology of assisted ventilation and related conditions. 


INNOVATION AND ADVANCES IN NEONATAL CARE 


has also helped. Surgical examples are also easy to find. — 
Double ligation and division of the patent ductus arteriosus __ 
by the transthoracic approach has given way to a single 
metal clip on the ductus applied by a retropleural approach. 
Often the procedure is performed in the neonatal intensive 
care unit, thus avoiding the stressful and personnel-inten- 
sive transport to the operating room. And so it goes, 
example after example that you can add to from your own 
experiences. When summed such changes have led to 
evolution of care patterns that provide for dramatic results 
such as the current survival of over 80% of infants weighing 
between 750 and 1000 g at birth. 

Is innovation safe in the clinical setting, particularly if 
we encourage it, as Tom Peters suggests for other busi- 
nesses in Thriving on Chaos? The reality is that innovation 
is going on and it is responsible for important advances in 
care. I believe that recognizing innovations and rewarding 
innovators will not only stimulate progress but will make _ 
the process of advancement safer for our patients. Inno- 
vation tends to be applied in the presence of low risk and 
where there is the ability to assess the effect of the change 
immediately. The important issue seems to be recognizing : 
risks and switching to research techniques when appropri- 
ate, Innovations subsequently may become the subjects of 
clinical research to determine whether or not they are 
truly effective or safe. Perhaps development of ways to. 
critique and disseminate important medical information . 
that is not derived from research will help in this regard... 

This is not a testimonial for uncontrolled clinical research 
or for a decrease in research of any type. To the contrary, 
I firmly believe that we need more and better research 
is an appeal to recognize the means by which we ma 
advances in medical care and to encourage and facilitate 
all such endeavors. Technological advances are the key 
ingredient for innovation and they are coming rapidly, 
including computers, robots, new materials and devic 
microelectronics, and biotechnology to name but a few 
Thus, the future looks bright for our patients, who wi 
benefit from the creative application of technology. It can _ 
and should be an exciting and satisfying time for everyone _ 
involved in health care provision. otha 
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_ Leads From the MMWR 
Morbidity and Mortality Report 
- Centers for Disease Control, Atlanta 


: Recommendations of the Immunization 
- Practices Advisory Committee 





- Surface Antigen 


_ Infants born to mothers positive for 
_ hepatitis B surface antigen (HBsAg) 
: and hepatitis B “e” antigen (HBeAg) 
have a 70%-90% chance of acquiring 
perinatal HBV infection, and 85%-90% 
-of infected infants will become chronic 
HBV carriers.. More than 25% of 
these carriers will die from primary 
| hepatocellular carcinoma or cirrhosis 
__ of the liver. In the United States, an 
-estimated 16,500 births occur to 
[BsAg-positive women each year 
4 it 4,300 of whom are also HBeAg- 
positive), and approximately 3,500 of 
_ these infants become chronic HBV 
earriers. Prenatal screening of all 
‘pregnant women would identify those 
«who are HBsAg- positive and thus 
would allow treatment of their new- 
_ borns with hepatitis B immune glob- 
~ ulin (HBIG) and hepatitis B (HB) vac- 
dine; a- regimen that is 85%-95% 
effective in preventing the develop- 
` ment of the HBV chronic carrier 
~ state.2+4 
In 1984, the Immunization Practices 
Advisory Committee (ACIP) recom- 
-mended that pregnant women in cer- 
tain groups at high risk for HBV 
_ infection be screened for HBsAg dur- 
_ ing a prenatal visit and, if found to be 
BsAg-positive, that their newborns 
receive HBIG and HB vaccine at 
_. birth.’ Major problems have been en- 
countered in implementing these rec- 
_ ommendations.* These include 1) 
_ concerns about the sensitivity, speci- 
_ ficity, and practicality of the current 
ACIP guidelines for identifying HBV 
_ carrier mothers; 2) lack of knowledge 
_ among prenatal health-care providers 
_ about the risks of perinatal transmis- 
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: Prevention of Perinatal Transmission of 
_ Hepatitis B Virus: Prenatal Screening of 
all Pregnant Women for Hepatitis B 


sion of HBV and about recommended 
screening and treatment procedures; 
3) poor coordination among medical- 
care workers who provide treatment 
and follow-up of mothers and infants; 
and 4) refusal of some public and 
private third-party payers to reim- 
burse for HBV screening of pregnant 
women and treatment of their infants. 
In addition, concern has been ex- 
pressed that these recommendations 
may not be practical or applicable in 
some U.S. jurisdictions where HBV 
infection is highly endemic, such as 
parts of Alaska and certain Pacific 
Islands. 

Recent studies in several large in- 
ner-city hospitals, where all pregnant 
women were tested for HBsAg, have 
found that only about 35%-65% of 
HBsAg-positive mothers would have 
been identified by following the cur- 
rent ACIP guidelines.*? In these stud- 
ies, the prevalence of HBsAg in inner- 
city black (0.4%-1.5%) and Hispanic 
women was higher than expected. Per- 
sons providing health care to pregnant 
women often are not aware of the risks 
of perinatal transmission of HBV and 
of the recommended screening and 
treatment guidelines. 

Given these limitations, it is now 
evident that routine screening of all 
pregnant women is the only strategy 
that will provide acceptable control of 
perinatal transmission of HBV infec- 
tion in the United States. Screening 
the approximately 3.5 million preg- 
nant women per year for HBsAg would 
identify 16,500 positive women and 
allow treatment that would prevent 
about 3,500 infants from becoming 








HBV carriers. Recent studies also:i 
dicate that the costs and benefits 
universal testing of mothers are ¢o: 
parable to those encountered in oth 
widely implemented programs of p. 
natal and blood-donor sereening. 
The cost of an HBsAg test ranges 




































from an estimated $3.50 per test in 
blood-bank laboratories to $21.00 per 
test in private commercial laborat 
ries. If one assumes an average screer 
ing cost ranging from $12.00 to $20. 
per test plus $150.00 for the HBI 
and vaccine needed to treat each infan 
of an HBsAg-positive mother, the cos 
to prevent one newborn infant fro 
becoming a chronic HBV carrier woul 
be between $12,700 and $20,700 
HBsAg testing should be done earl 
in pregnancy when other routine pre 
natal testing is done. The HBsAg tes 
is widely available and can be adde 
to the routine prenatal “panel” of test 
without requiring additional pati 
visits. The advantages of makin 
HBsAg testing routine during earl 
pregnancy include 1) the ability t 
identify HBV carrier mothers tha 
not dependent on the health-care p: 
vider's identifying high-risk women 01 
ordering HBsAg as a special test: 2 
the availability of test results befor: 
delivery so that infants can receiv 
HBIG and vaccine without delay after 
birth; and 3) appropriate counseling o: 
families before delivery. Because 
more than 90% of women found to be 
HBsAg-positive on routine screening 
will be HBV carriers, routine follow- 
up testing later in pregnancy is not 
necessary for the purpose of screen 
ing. In special situations, such as when 
the mother is thought to have acute 
hepatitis, when there has been a his- 
tory of exposure to hepatitis, or when 
particularly high-risk behavior such 
as parenteral drug abuse has occurred 
during the pregnancy, an additional 
HBsAg test can be ordered during the 
third trimester. Few women in popu- 
lations at low risk for HBV infection — 
will have a change in HBsAg status _ 
during subsequent pregnancies, How. 
ever, because of the expected benefits 
of making HBsAg testing a routine 
part of each prenatal panel, testing 
should be done during each pregnancy. 
Women who present for delivery with- 
out prenatal care or without. medical 
records documenting the results of 
HBsAg screening should have the 
HBsAg test done as soon as possible 
after admission, since delay in admin- 
istration of HBIG to infants of carrier _ a 
mothers will decrease the efficacy of —__ 
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therapy. In the studies that demon- 
strated the highest efficacy (85%-95%) 
of combined HBIG and HB vaccine 
_ prophylaxis, HBIG was administered 
within 2-12 hours after birth.2** In 
one study in which only HBIG was 
_ used for prophylaxis, no efficacy was 
_ found if HBIG were given more than 
-T days after birth, and a significant 
- decrease in efficacy was observed if it 
was given more than 48 hours after 
birth. Only one-third of U.S. hospi- 
tals currently perform the HBsAg test 
__as an in-house procedure, and many of 
. these have technicians who are trained 
_ to do the test available on only one 
shift. Hospitals that cannot rapidly 
- test for HBsAg should either develop 
_ this capability or arrange for testing 
_ to be done at a local laboratory or 
_ blood bank where test results can be 
_ obtained within 24 hours. The com- 
- mercially available HBsAg tests have 
an extremely high sensitivity and 
-specificity if positive tests are re- 
peated and confirmed by neutraliza- 
_ tion as recommended by the manufac- 
_ turers of the reagent kits. Testing for 
-< other markers of HBV infection, such 
_ as HBeAg, is not necessary for mater- 
-nal screening. Mothers who are posi- 
-tive for both HBsAg and HBeAg have 
_ the highest likelihood of transmitting 
- HBV to their newborns. However, in- 
fants of mothers who are HBsAg- 
positive but HBeAg-negative may 
-become infected and develop severe, 
-even fatal, fulminant hepatitis B dur- 
-ing infancy.’""* For this reason, HBIG 









-- and HB vaccine treatment of all babies 


born to HBsAg-positive women is rec- 
ommended. HBsAg-positive mothers 
_ identified during screening may have 


- HIBV-related acute or chronic liver dis- 


ease and should be evaluated by a 
physician. Identification of women 
_ who are HBV carriers through pre- 
natal screening presents an opportu- 
nity to vaccinate susceptible house- 


_ hold members and sexual partners of 


HBV carriers, as previously recom- 
mended.” Screening and vaccination 
of susceptible contacts should be done 
by the family’s pediatrician, primary 
health-care provider, or the physician 
- evaluating the clinical status of the 


_. HBsAg-positive pregnant women. Im- 


— plementation of the recommendations 


to prevent perinatal transmission re- 
-quires maternal screening, treatment 


of the newborn in the hospital, and 
administration of subsequent doses of 
_ HB vaccine to the infant during pedi- 
-atric visits at 1 and 6 months of age. 
Treatment failures due to lack of com- 
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munication among health-care provid- 
ers can occur, especially in situations 
where prenatal, obstetric, and pedi- 
atric care are provided in different 
facilities.” Central coordination of the 
treatment of these infants by city, 
county, or state health departments 
would improve the education of the 
health-care providers involved and in- 
crease the likelihood that proper treat- 
ment is provided. 

In certain populations under U.S. 
jurisdiction, including Alaskan Na- 
tives and Pacific Islanders, as well as 
in many other parts of the world, HBV 
infection is highly endemic in the gen- 
eral population, and transmission oc- 
curs primarily during childhood.” In 
such groups, universal vaccination of 
newborns with HB vaccine is recom- 
mended to prevent disease transmis- 
sion both during the perinatal period 
and during childhood. Several studies 
have shown that HB vaccine given 
without HBIG will prevent 70%-85% 
of perinatal HBV infections and 95% 
of early childhood infections.= In 
many of these areas with highly en- 
demic HBV infection, prenatal screen- 
ing is impractical because the popula- 
tion is isolated, laboratory facilities 
are not available, and/or health-care 
budgets and personnel are limited. In 
these areas, control of HBV infection 
can be better achieved by directing 
available resources into programs to 
vaccinate all children with HB vaccine. 
Programs for screening all mothers 
for HBsAg and providing HBIG to 
infants born to carrier mothers are 
costly and will add only modestly to 
disease prevention. They should be 
considered only after the program for 
universal vaccination of children has 
been implemented. 


Recommendations 


All pregnant women should be rou- 
tinely tested for HBsAg during an 
early prenatal visit in each pregnancy. 
This testing should be done at the 
same time that other routine prenatal 
screening tests are ordered. In special 
situations, such as when acute hepa- 
titis is suspected, when there has been 
a history of exposure to hepatitis, or 
when the mother has a particularly 
high-risk behavior such as intravenous 
drug abuse, an additional HBsAg test 
can be ordered later in the pregnancy. 

If a woman has not been screened 
prenatally or if test results are not 
available at the time of admission for 
delivery, HBsAg testing should be 
done at the time of admission, or as 


soon as possible thereafter. If the 
mother is identified as HBsAg-posi- 
tive more than 1 month after giving 
birth, the infant should first be tested 
for HBsAg; if negative, the infant 
should be treated with HBIG and HB 
vaccine. Hospitals where infants are 
delivered should have HBsAg testing 
capabilities or should be able to obtain 
HBsAg results within 24 hours from a 
local laboratory. 

If a serum specimen is positive for 
HBsAg, the same specimen should be 
tested again, and then the test results 
should be confirmed by neutralization. 
It is unnecessary to test for other 
HBV markers during maternal 
screening, although HBsAg- positive 
mothers identified during screening 
may have HBV-related acute or: 


chronic liver disease and should be. 


evaluated by their physician. Infants 
born to HBsAg-positive: mothers... 
should receive HBIG (0.5 mL) intra- 
muscularly (IM) once they’re physio- 
logically stable, preferably within 12 
hours after birth. HB vaccine, either 
plasma-derived (10 ug per dose) or 
recombinant (5 ug per dose), should 
be administered IM in three doses of 
0.5 mL each. The first dose should be 
given concurrently with HBIG but at 
a different site. If vaccine is notim- 
mediately available, the first. dose can 
be given within 7 days after birth. The 
second and third doses should be given 
1 month and 6 months after the first. 
Testing the infant for HBsAg and its 
antibody (anti-HBs) is recommended 
at 12-15 months of age to monitor the 
effectiveness of therapy. If HBsAg is 
not detectable and anti-HBs is pres- 
ent, the child can be considered pro- 
tected. Testing for antibody to hepa- 
titis B core antigen (anti-HBc) is not 
useful, since maternal anti-HBe can 
persist for more than a year. HBIG 
and HB vaccination do not interfere 
with the routine childhood immuniza- ` 
tions. 
Household members and sexual — 
partners of HBV carriers identified _ 
through prenatal screening should be 
tested to determine susceptibility to 
HBV infection and, if susceptible, 
should receive HB vaccine. Screenin 
and vaccination of susceptible contact 
should be done by the family’s pedia 
trician, primary health-care provider, _ 
or the physician evaluating the clinical — 
status of the HBsAg-positive prege 
nant women. Obstetric and pediatric 
staff should be notified directly about _ 
HBsAg-positive mothers so that the — 
neonate can receive therapy without 
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_ delay after birth and follow-up doses 
-of vaccine can be given. Hospitals, as 
-well -as state, county, and city health 
. departments, should establish pro- 
‘grams to educate appropriate health- 
care providers about perinatal trans- 
“mission of HBV and its control 
through maternal screening, treat- 
ment of infants, and vaccination of 
“susceptible household and sexual con- 
tacts of HBV carrier women. Pro- 
„grams to coordinate the activities of 
those providing prenatal care, hospi- 
tal-based obstetrical services, and pe- 
diatric well-baby care must be estab- 
lished to assure proper follow-up and 
treatment of infants born to HBsAg- 
| positive mothers and other susceptible 
-household and sexual contacts. In pop- 
ulations under U.S. jurisdiction in 
which hepatitis B infection is highly 
endemic, including certain Alaskan 
Native and Pacific Island groups, vac- 


. Cination of all newborns with HB vac- 


_ eine is the most effective strategy for 
- HB control. In these populations, such 

-< vaccination programs should be given 
highest priority. In areas where 
~ HBsAg screening of mothers and use 
of HBIG in infants born to HBV car- 
» rier mothers are not practical, the 
~ vaceination of all newborns with HB 
_. vaccine should be considered the ap- 
- propriate treatment. 


_ Editorial Note: Hepatitis B vaccine is 
= the first human vaccine that can pre- 
vent both serious chronic disease and 

-a uniformly fatal type of cancer. These 
recommendations, developed in con- 
sultation with representatives of the 

< American College of Obstetricians and 

Gynecologists and the American 

` Academy of Pediatrics, represent a 
“major step toward control of perinatal 
_ hepatitis B transmission in the United 

~ States. Programs for universal sereen- 

ing of pregnant women are currently 
in progress in Hawaii, certain Cana- 
dian provinces, Italy, West Germany, 
New Zealand, Australia, and Japan. 

More extensive infant HB vaccination 

programs are in progress in Alaska, 

American Samoa, Korea, Taiwan, 


Quotables: 





Singapore, and the People’s Republic 
of China. A number of U.S. health- 
care facilities have already begun to 
screen all pregnant women for HBsAg. 

State and local health departments 
can facilitate implementation of these 
recommendations by 1) working to 
assure that all women receiving pre- 
natal care in both public and private 
sector programs are offered screening 
and appropriate treatment; 2) working 
to assure that costs of screening and 
treatment are covered by public and 
private third-party payers; 3) estab- 
lishing programs to coordinate the 
transfer of information between pre- 
natal, obstetric, and pediatric health- 
care providers; and 4) providing health 
education about hepatitis B to the 
public and to health-care providers. 
CDC will continue to work with state 
and local health agencies and profes- 
sional associations in hepatitis B pre- 
vention and control. (MMWR vol 37, 
No. 22) 
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ee 
2-wk-2 yr** 0.25 0 0 
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*From the American Academy of Pediatrics Committee on Nutrition 
statement. Fluoride Supplementation: Revised Dosage Schedule 
Pediatrics 63(1):150-152, 579 
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after birth in breast-fed infants (0.25 mg F/day). In formula-fed 
infants, fluoride supplementation should be according to the fluoride 
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Neurodevelopmental and Respiratory Outcome in Early 
Childhood After Human Surfactant Treatment 


© Yvonne E. Vaucher, MD; T. Allen Merritt, MD; Mikko Hallman, MD; Anna-Liisa Jarvenpaa, MD; 
Aimee M. Telsey, MD; Barbara L. Jones, RN, MN, CPNP 


© We assessed postnatal growth, neu- 
rodevelopmental outcome, and occur- 
-rence of respiratory Ilinesses in 46 in- 
fants of very low birth weight who were 
enrolled in a randomized, controlled, 
bicenter clinical trial of human surfac- 
tant treatment for respiratory distress 
syndrome. No long-term adverse effects 
_ of human surfactant treatment were de- 
tected between control and human sur- 
 factant-treated infants with respect to 
growth, neurologic, or developmental 
outcome. Infants with chronic lung dis- 
ease, regardless of treatment group, had 
poorer growth and were more likely to 
have neurodevelopmental abnormalities 

< at 12 to 24 months of age. 

{AJDC 1988;142:927-930) 

_ Jn infants born long before term who 
_“ either have established respiratory 
distress syndrome or who are at very 
high risk of developing this disorder, 
human surfactant treatment adminis- 
tered at birth has been accompanied 
_. by a substantial decrease in neonatal 
`- mortality, a decrease in pulmonary 
- morbidities associated with both res- 
piratory distress syndrome and con- 
ventional ventilation, and, in our pro- 
phylactic study, !? by a reduction in the 
occurrence of bronchopulmonary dys- 
plasia. The question of whether this 
therapy improves mortality at the ex- 
pense of increasing the rate of handi- 
cap, however, has not yet been ade- 
quately addressed. Furthermore, 
-although immunologic sensitization is 
_ less likely with species-specific surfac- 
“tant, the question has been raised 
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regarding the potential immunologic 
sensitization following administration 
into the airways of surfactant contain- 
ing both the 35-kilodalton glycopro- 
tein and the proteins of lower molecu- 
lar weight that are found in human 
surfactant.? 

Thus, as human surfactant and mul- 
tiple heterologous surfactants are be- 
ing evaluated for potential widespread 
use among neonatal populations, both 
their therapeutic efficacy and long- 
term safety must be established. The 
purpose of the present report is to 
describe the neurologic, developmen- 
tal, and respiratory outcome in chil- 
dren who were enrolled as neonates in 
a randomized, controlled, bicenter 
trial of human surfactant therapy for 
respiratory distress syndrome. 


PATIENTS AND METHODS 


One hundred six premature infants of 
low birth weight with surfactant deficiency 
were enrolled between 1982 and 1985 in a 
bicenter (University of California Medical 
Center, San Diego, and Children’s Hospital 
at the University of Helsinki), prospective, 
randomized, controlled trial of human sur- 
factant therapy that has been fully de- 
scribed previously.? In the first phase, 
human surfactant derived from human am- 
niotic fluid was used to treat infants with 
established respiratory distress syndrome 
after the clinical, roentgenographic, and 
biochemical documentation of surfactant 
deficiency and respiratory distress syn- 
drome accompanied by ventilatory failure 
within ten hours of birth (ie, “rescue” 
therapy). In the second phase we examined 
the efficacy of prophylactic surfactant ad- 
ministration at the time of delivery to 
infants at high risk for development of 
respiratory distress syndrome based on 
gestational age less than 30 weeks and lung 
maturity studies of amniotic fluid and/or 
tracheal or gastric aspirates indicative of 
lung immaturity (ecithin-sphingomyelin 





ratio <2 and an absence of phosphatidyl- 
glycerol). As described in previous publi- 
cations,’? infants were excluded from the 
trial if there was evidence of lung maturity, 
clinical evidence of chorioamnionitis, or the 
presence of congenital abnormalities po- 
tentially affecting pulmonary development. 
The present follow-up study examined the 
neurodevelopmental outcome and: the o 
currence of respiratory illness in the sur- 
viving infants in each study group. 
Infants who were randomized to control 
groups received a placebo. injection of : 
from shielded syringes in an identical fas 
ion as surfactant-treated infants, As infants 
in both surfactant trials were of similar 
birth weight and gestational age and were 
randomly assigned to surfactant treatment 
or control groups, all surfactant-treated 
infants in the present study were combined 
for purposes of data analysis and compari- 
sons with the placebo-treated control 
group. No female predominance was noted 
in either the nursery or in the follow-up 
populations between surfactant-treated. 
and control groups. 
Neurodevelopmental follow-up in eariy. 
childhood was prospectively obtained. in 46 
of 66 surviving infants with assessments 
scheduled at 6 to 8, 12, 18, and 24 months : 
of adjusted and 36 and 48 months of chron- 
ologic age. Neurologic examinations were. 
performed at 12 months using the Amiels 
Tison neurologice screen, Developmental as 
sessment used the Knobloch-Gesell Devel 
opmental Screening Inventory (n= 6), the. 
Bayley Scales of Infant Development 
(n= 22), or the Griffiths scale (n= 17), at 
12 to 36 months of age and the Stanford. 
Binet (n = 1) test at 36 to 48 months of age. 
Length, weight, and head circumference. 
were obtained at each clinic visit. Infor 
mation was collected retrospectively at thè 
time of neurodevelopmental follow-up. on 
pulmonary sequelae and respiratory illness 
following discharge. 
Results are reported as the mean + SEM. -< 
The Mann-Whitney U test was used to ` 
detect significant differences between _ 
groups. x? Analysis was performed for com- 
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_ *AU values are the mean + SEM. 
+tPs.02. 

$P=.005. 

Developmental scores are for infants at 
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Abnormal 


None Questionabie 








Neurologic Abnormality 


— Fig 1.—Neurologic outcome at 12 months of adjusted age in surfactant-treated (solid 
bars) and control (shaded bars) infants. Questionable indicates abnormalities and/or 
asymmetry of motor tone; abnormal, cerebral palsy. 
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Severe 


Developmental Delay 


‘ig 2.——Developmental outcome in surfactant-treated (solid bars) and control (shaded 
bars) infants at 20.7 + 3.5 months (mean + SEM) of adjusted age. Developmental scores 
were graded according to age-adjusted test mean as follows: mild delay, between 1 or 2 
“SDs below mean; moderate delay, between 2.to 3 SDs below mean; and severe delay, 
-more than 3 SDs below mean. 










parison of incidence between groups. Since RESULTS 


‘several different developmental examina- 


Fronto-occipital i 
No. of Birth Gestational Weight, Length, Circumference, E TE RE R 
Group Subjects Weight, g Age, wk Percentilet Percentile Percentile N Mental Motor 
No BPD 28 971252 26.9+0.4 28+6 27+6 30+6 13 8247 87+8 
15 963 +70 27.9+0.4 621 7+2 1345 14 8025 B1+5 









tions were used, results: were compared 
‘using individual SDs from the population 
‘mean for the individual test. Only the single 
most recent test result for each child is 
included in the present report. 
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The 46 infants seen at neurodevelop- 
mental follow-up included 28 infants 
treated. with surfactant (rescue 
n= 14, prophylactic n = 14) and 18 con- 
trol infants. All infants in Helsinki 










University of California, San Diego, and were obtained at a mean adjusted age of 18.1 + 15 months. 


had universal access to pediatric care; 
only 4% became unavailable for follow- 
up. The San Diego population was 
much more mobile, had variable access 
to regular medical care, and was less 
likely to be available for follow-up 
during the entire period. Twenty-one: 
percent (ten) of San Diego infants — 
initially enrolled became unavailable _ 
for follow-up; five moved from the area: 
and five failed to return for scheduled 
appointments. While these differences 
are important for purposes of study 
analysis, we have no reason to suspect 
that infants unavailable for follow-up 
represent a group of infants with a` 
greater incidence of clinically signifi- 
cant neurodevelopmental handicaps. 
Thirty-nine infants (22 surfactant- 
treated, 17 control) were evaluated at 
12 months of chronologic age or older, 
which represented 85% and 94% of 
enrolled San Diego and Helsinki in- 
fants, respectively. Outcome in both 
the Helsinki and San Diego groups - 
was similar despite the differences in 
the rate of follow-up. ; 

The birth weights and gestational 
ages were similar for both surfactant- 
treated and control groups (957 +57 
vs 1010+46 g, respectively, and 
27.4+0.8 and 27.2+0.4 weeks, re- 
spectively). Mean chronologic and ad- 
justed ages at the last examination 
were also similar (23.6+3.5 months. 
[range, 7 to 48 months] and 20.7+3.5 
months, respectively) for the entire _ 
group. Growth and neurodevelopmen- — 
tal and respiratory outcome results 
were similar for both prophylactic- and < 
rescue surfactant-treated groups. 








Respiratory Outcome — 


Sixteen (35%) of the 46 infants de- . 
scribed in the present report (8/28 _ 
[29%] surfactant-treated; 8/18 [44%] — 
controls; not significant) had roent- — 





Surfactant Treatment—Vaucher et al - 








__genographie evidence of bronchopul- 
_ monary dysplasia (BPD) at 28 days of 


age, as defined by the grading scale 


of Toce et al.‘ Seven infants required 
~~ home oxygen and diuretic therapy for 
at least two months after discharge. 
Of these seven, one was given prophy- 
lactic surfactant, two received rescue 
surfactant treatment after respiratory 
distress syndrome was established, 
and four were control infants. 
Information regarding the incidence 
of respiratory problems in the first 
two years after discharge was avail- 
able for 43 of 46 infants. No differences 
were noted in the incidence of reactive 
_ airway disease or rehospitalization for 
pulmonary complications. Recurrent 
respiratory infection (=3 episodes per 
year) occurred more frequently in chil- 
dren with BPD (63%) compared with 
those without BPD (48%). Recurrent 
- respiratory infections were also more 
frequent in control (57%) compared 
‘with surfactant-treated infants (23%). 
Serum IgE levels were obtained be- 
tween 9 and 12 months of age in seven 
_ surfactant-treated infants, all of which 
were normal (<12 ug/L). 
Growth 


<: Postnatal growth was similar ir insur- 
factant-treated and control groups. 
-= These extremely premature infants of 
very low birth weight remained 
smaller than average for adjusted 
age." The mean of all growth measures 
for the entire study group was in the 
< lowest quartile throughout the study 
period. A progressive trend toward 
“eatch-up” growth was evident for all 
study infants between 24 and 36 
months of age, with the mean weight, 
length, and head circumference at 24 
to 36 months of age being 28%, 26%, 
and 29% months, respectively, com- 
pared with 11%, 15%, and 21% at 12 
to 24 months, At the most recent 
evaluation, 43% of all infants had 
weights, 35% had lengths, and 37% 
had head circumferences that were in 
-Jess than the fifth percentile for ad- 
> gusted age. Infants with BPD were 
-significantly lighter and shorter than 
ose without roentgenographic evi- 
ence of chronic lung disease (Table). 


Neurologic Outcome 


The incidence and severity of intra- 
entricular hemorrhage were not 
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significantly different in the surfac- 
tant-treated vs the control group. Sev- 
enty-one percent of surfactant-treated 
and 78% of control infants had intra- 
cranial hemorrhage detected by ech- 
oencephalography. Most hemorrhages 
were mild (grade I or II). Hemor- 
rhagic ventricular distention or paren- 
chymal involvement (grade III or IV) 
occurred in 21% of surfactant-treated 
and 34% of control infants. Posthemor- 
rhagic hydrocephalus resulted in ven- 
triculoperitoneal shunt placement in 
five surfactant-treated and three con- 
trol infants. Periventricular cavita- 
tions (white-matter necrosis) were 
present on serial neonatal echoen- 
cephalograms in 22% of surfactant- 
treated and 25% of control infants. 

No differences in neurologic out- 
come were noted at 12 months of ad- 
justed age between surfactant-treated 
and control groups (Fig 1). Spastic 
cerebral palsy was present in nine chil- 
dren (four surfactant-treated, five con- 
trol) at 12 to 24 months of adjusted age 
(diplegia, one; hemiplegia, two; quadri- 
paresis, six). Although results of neu- 
rologic examinations in the first year 
were more likely to suggest or show 
abnormalities in infants with BPD 
(67% with BPD vs 40% without BPD), 
these differences were not significant. 


Developmental Outcome 


Nine of 39 infants examined at 12 
months or more of adjusted age had 
moderate to severe developmental de- 
lay with developmental scores more 
than 2 SDs below the mean for the 
Knobloch-Gesell, Bayley, or Griffith’s 
examination. Six of these nine infants 
had cerebral palsy. No significant dif- 
ferences were apparent in outcome 
between surfactant-treated and con- 
trol groups (Fig 2). Infants with BPD 
had lower, but not significantly differ- 
ent, motor scores and were more likely 
to have developmental delay with a 
score less than 1 SD below the test 
mean for either mental or motor sub- 
sets (60% with BPD vs 50% without 
BPD; not significant) (Table). 


COMMENT 


Randomized, controlled, clinical 
trials of surfactant therapy using ei- 
ther a prophylactic strategy directed 
at infants who are high risk for respi- 






ratory distress syndrome or rescue 
treatment for infants demonstrating 
roentgenographic and clinical evi- 
dence of respiratory distress syn- 
drome generally have shown a de- 
creased pulmonary morbidity with 
improved gas exchange in the first 72 
hours after birth, a decreased fre- 
quency of extra-alveolar pulmonary 
air leaks (pneumothorax or pulmonary 
interstitial emphysema), and 
creased survival.” No appreciable i 
crease in other neonatal morbiditie: 
including patent ductus arteriosus, 
necrotizing enterocolitis, infections, 
retinopathy of prematurity, or intra- 
ventricular hemorrhage, has been 
demonstrated using protein-contain- 
ing surfactants. Although short-ter 
morbidity has been reduced with su 
factant treatment, the potential i 
creases in long-term morbidity have 
not been resolved, : 

Our study demonstrates compara 
ble neurologie and developmental ov 
come during early childhood in huma: 
surfactant-treated and control’ i 
fants. Two previous studies also have 
reported improved short-term su 
vival with similar neurodevelopmental 
outcome at 18 to 24 months in bovin 
or reconstituted bovine surfactant 
treated and placebo-treated control 
infants." Another study using low 
dose artificial surfactant replacement 
likewise showed no long-term adverse 
effects. 

The long-term neurodevelopmenta 
outcome for preterm infants is com- 
pounded by a variety of medieal, so-. 
cial, and parental factors.” While per- 
inatal factors weigh heavily in 
predicting outcome in the first two. 
years,'*"* developmental outcome and 
school performance beyond 24 months 
of age are influenced primarily by 
educational and socioeconomic factors. 
that operate in the child’s environ 
ment. !*2 Thus, it is not surprising tha 
neurodevelopmental outcome in early 
childhood is similar for infants from 
both San Diego and Helsinki who ha 
similar degrees of illness, birth 
weights, and gestational ages despite 
substantial differences in racial and 
socioeconomic population characteris- 
tics or availability of health resources, 
Differences in outcome related to ed- 
ucational and socioeconomic differ 
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ences would be expected to become 
apparent in the preschool years. Con- 
inued follow-up is essential to deter- 
‘mine whether surfactant-treated or 
control children will demonstrate later 
differences in the incidence of speech 
and language difficulties, attention- 
deficit disorder, or learning disabili- 
jes. ` 
-Bronchopulmonary dysplasia has 
een associated with an adverse effect 
n neurodevelopmental performance 
t 12 and 24 months.” In the present 
study, infants with BPD did demon- 
trate more neurologic and develop- 
‘mental abnormalities, but these differ- 
ences were not statistically significant 
when compared with infants without 
-roentgenographic manifestations of 
severe BPD. Since human surfactant 
therapy reduces the short-term mor- 
_ bidity associated with acute respira- 
-tory disease (ie, magnitude and dura- 
tion of oxygen exposure and incidence 
_ of pulmonary air leaks), it might be 
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Quotables: 


expected. that surfactant treatment 
should also reduce long-term neuro- 
developmental morbidity insofar as 
adverse outcome is a consequence of 
severe chronic pulmonary disease. 
While the incidence of roentgeno- 
graphic BPD at 30 days after birth 
was higher in control infants, a similar 
number of infants in each group had 
chronic lung disease of sufficient elin- 
ical severity to warrant oxygen and 
diuretic therapy after discharge. This 
finding suggests that factors other 
than the early ventilatory course are 
contributing to the pathogenesis of 
severe BPD and that the short-term 
efficacy of surfactant treatment may 
not result in a reduction in the long- 
term pulmonary or neurodevelopmen- 
tal morbidity. 

Strayer et al® were unable to docu- 
ment a decrease in levels of multiple 
components of the classic complement 
pathways, although antisurfactant im- 
mune complexes were detected in 
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infants receiving either surfactant 
or placebo. Likewise, Hull and 
Whitsett were unable to detect cir- 
culating antibody to surfactant pro- 
teins with low molecular weights. In 
the present study we did not find a 
higher risk of reactive airway disease 
in infants treated with surfactant. com- 
pared with controls. Thus, neither hu- 
man nor bovine surfactant appear to 
pose an immunologic risk to recipients 
throughout the first year, as defined 
by these evaluations, 
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- Sublingual Lorazepam in 
_ Childhood Serial Seizures 


Jerome Y. Yager, MD, Shashi S. Seshia, MD 










j! lingual lorazepam was success- 
; ontrolling serial seizures in ten 
ne chil ren. - ‘There was both intrasubject 
__ and intersubject variability in the effec- 
tive dose, which ranged from about 
0.05 mg/kg to 0.15 mg/kg. Side effects 
were minimal and consisted of drowsi- 
ness, unsteadiness, nausea, and hyper- 
activity. Sublingual lorazepam is an easy 
-and effective way to treat serial seizures 
IDC 1988;142:931-932) 














< Țorazepam, administered intrave- 
o -M nously, is an effective treatment 
: for childhood status epilepticus and 
serial seizures.'* A dose of 0.05 mg/kg 
< to 0:1 mg/kg generally stops seizures; 
-the dose can be repeated 15 minutes 
later if seizures continue or recur. 
- Lorazepam can also be given rectally.‘ 
We have used lorazepam sublingually 
- (SL) on an outpatient basis to treat 
serial seizures in ten children. 


PATIENTS AND METHODS 


All ten patients had intractable epilepsy 
and experienced bouts of serial seizures 
us frequently. Bouts lasted 45 minutes to five 

: days, Serial seizures often evolved into 
we convulsive status epilepticus in five of the 
ten children. Serial seizures were defined 
_ a8 a series of seizures in which conscious- 
ness was regained between successive ep- 
isodes.* 
Parents (or other caregivers) were in- 
structed to place the SL tablet(s) of loraz- 
- epam under the childs tongue between 
izures. The initial dose was about 
5 mg/kg. The dose was repeated 15 
ites later if there was no improvement, 
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if seizures recurred, or if the tablets were 
swallowed. The initial dosage was in- 
creased in subsequent attacks, if there had 
been no effect with the smaller dose, pro- 
vided there were no side effects. Parents 
(or other caregivers) were asked to record 
the (1) onset and nature of the seizure bout, 
(2) dosage and time of administration, (3) 
latency of effect, (4) subsequent seizure 
frequency and severity, and (5) side effects, 
in the manner suggested by the Veteran's 
Administration Epilepsy Cooperative 
Study Group.’ 

A good response was defined as a cessa- 
tion of subsequent seizures, and a partial 
response was defined as a reduction in the 
frequency or severity of seizures in a bout, 
when compared with the child’s previous 
pattern of serial seizures. 


RESULTS 


A good response was obtained in 
eight patients and a partial response 
in two (Table). Patient 4 had a partial 
response to SL lorazepam during 
maintenance treatment with clonaze- 
pam. She had a good response once 
the clonazepam was discontinued and 
replaced by clobazam. None of the 
children had to be brought to a hospital 






Data on Children Treated With Sublin J 


for additional treatment. Status e 
lepticus was not observed in any pa- 
tient. Sublingual lorazepam dissolve 
within 20 s and was generally effective 
in 15 minutes. 

Side effects were minimal and i 
cluded drowsiness, unsteadiness, and 
nausea for up to one day, but 
parents of six children attributed 
drowsiness to seizures rather than : 
the drug. Two children became hype: 
active for 24 hours after administr: 
tion of SL lorazepam. None aspirat 
the tablets or experienced respirato 
or cardiovascular disturbance. In all 
cases, the parents reported that th 
child’ condition was better after treat- 
ment with SL lorazepam than after a 
bout of serial seizures that had bee 
left untreated until the child wa 
brought to the hospital. Two represe: 
tative examples follow. - 


























PATIENT REPORTS 


Patient 1.—One patient, now 11 years 
old, began to have seizures at the age of 18 
months. Bouts of serial seizures at three 
week intervals developed at 8 years of age. 




























*PCS indicates partial complex seizures; 


tPartial response. 


Selzure Concomitant Lorazepam - 
Patient/Age, y Weight, kg Type Therapy Dose, mg Latency, min: © 
1/12 30 PCS CZ, PH, VPA 2-4 15-60 
2/11.5 35 Mixed CZ, VPA 1 15-60 
3/17 40 Mixed CZ, VPA 2 15 
4/5.5 20 PCS CL, CB 1-3 15-30f- 
5/4 12 Mixed KD, PB, PH, VPA 1-3 15-30 
6/85 26 Mixed PH, PB, VPA 2 60T 
TAS 25 Mixed PB, VPA 1 1530 
8/1.2 8.5 PCS PB 1 5-10: 
9/7 37 Mixed CZ, PB 1 30-60 
10/4.5 23 Mixed — VPA, PB; PH, CB 1-2 15-45 


CZ, carbamazepine; PH, phenytoin sodium; VPA, vaia 
acid; CL, clonazepam; CB, clobazam; KD, ketogenic diet; PB, phénobarbital sodium: and:mixed, mixed 
seizures, which include generalized tonic-clonic, myoclonic, absence, drop, and partial. 
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The bouts were stereotypical; for a day or 
two. before such episodes, he would become 
hyperactive and sleep poorly. Seizures 
would then start without warning while he 
was awake or asleep. They would occur 
serially for up to three hours if left un- 
treated, with each seizure lasting 30 to 90 
s, recurring at intervals of one to five 
minutes during which consciousness was 
regained. Clinical phenomena during a full 
seizure included screeching, unresponsive- 
ss, chewing movements, blinking, facial 
ishing, pupillary dilatation, vocalizing, 
tiffening of all limbs, and an attempt to sit 
up. These serial seizures were sometimes 
followed by convulsive status epilepticus. 
Sublingual lorazepam, in a dose of 2 mg 
after the first or second seizure in a bout, 
frequently aborted subsequent attacks, al- 
though 4 mg had to be given on some 
occasions. The effect of SL lorazepam was 
ested under video-electroencephalo- 
graphic monitoring during a bout. Twenty 
clinical electrographically recorded sei- 
gures (ten with pupillary dilatation alone 
and ten full seizures as described) occurred 
during the first 28-minute period of record- 
ing. Lorazepam (2:mg) was then given SL, 
and the recording continued. He had one 
full seizure 1% minutes later and only nine 
brief clinical electrographic seizures (with 
‘pupillary dilatation alone) over the subse- 
quent 15 minutes of recording. He had no 
further seizures. 

- Patrent2.—Patient 8, a 14-month-old fe- 
ale infant, had had seizures since the 
neonatal period. The seizures occurred 
every two to four weeks and were stereo- 
typical; she began to stare and became 
‘hypotonic. She did not respond to visual, 
‘auditory, or painful stimuli. Ten to 15 min- 
utes later, she developed generalized motor 
phenomena, either tonic-clonic or tonic. An 
entire episode lasted 35 to 45 minutes until 
‘terminated by diazepam or lorazepam 
“given intravenously in the hospital. Pyri- 
doxine treatment has been ineffective. An 
-electroencephalographic recording during 
an episode confirmed the epileptic nature 
of the initial nonconvulsive phenomena, the 
subsequent generalization, and the effect 
f lorazepam. 

Her seizures now stop within five to ten 
minutes after the administration of SL 
lorazepam at home. She has not had any 
episodes of generalization or status epilep- 
ticus: since. this form of treatment was 
instituted. The effect of SL lorazepam was 
confirmed by physician observation by one 
of us (S.S.S.) on one oceasion. 









































































COMMENT 


Sublingual lorazepam was effective 
-in controlling bouts of serial seizures 
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in all of our patients. A good response 
was obtained in eight and a partial 
response in two patients. None devel- 
oped status epilepticus. The consis- 
tent response during several episodes 
in each case suggests that the effect 
was lorazepam related and not a 
chance association. Our patients were 
receiving concomitant treatment (Ta- 
ble) for intractable epilepsy. There is 
no information on the individual dos- 
ing requirement and pharmacokinetic 
behavior of lorazepam under this cir- 
cumstance. The dose requirement for 
each child was, therefore, individual- 
ized, but there was also intrasubject 
variability in the dose required to 
control separate bouts. Thus, although 
2 mg was generally adequate to control 
most of the bouts of patient 1, he 
required 4 mg on some occasions. Such 
variability also has been found with 
intravenous use. 

Sublingual lorazepam is available in 
0.5-mg, 1-mg, and 2-mg tablets. The 
SL tablets are distinct from the oral 
tablets. The average absorption half- 
life is 16 minutes when given sublin- 
gually compared with 55 minutes 
when given orally; the elimination 
half-lives are 11 hours and eight hours 
for the SL and oral routes, respec- 
tively.“ Comparable data are not 
available for the drug administered 
rectally. 

Sublingual administration of loraz- 
epam has several advantages: (1) it 
eliminates the often considerable de- 
lay that occurs when a child has to be 
brought to an acute care hospital for 
treatment; (2) the tablet can be given 
quickly and easily by parents, teach- 
ers, or other caregivers; (3) patients 
accept the tablet even if they are 
confused or combative (rectal admin- 
istration may be particularly difficult 
in such cases or in older children); (4) 
medication error is minimized because 
of the fixed dose nature of the tablet 
(there is a greater potential for error 
with rectal use because a solution has 
to be made up for administration); and 
(5) the tablets can be given SL in any 
surrounding (the rectal solution can- 
not). 

The incidence of serial seizures in 
patients with epilepsy is not known. 
They have been a troublesome problem 
in many of the children with intract- 
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able epilepsy treated by us. Serial 
seizures can also evolve into status 
epilepticus.* The SL tablets disinte- 
grate almost immediately and dissolve 
in about 20s. Caregivers can generally 
use a finger to maintain the tablets 
under the tongue for this period, even 
in young children. The risk of aspira- 
tion is therefore small, particularly if 
the SL tablets are used between sei- 
zures in a bout of serial seizures or 
during prolonged nonconvulsive sei- 
zures, Lorazepam, given SL, may 
therefore be an effective, prompt, 
practical, and more acceptable alter- 
native to rectally administered loraz- 
epam for the home treatment of such 
seizures. The dose should be individ- 
ualized because a number of factors 
are likely to cause intersubject and 
intrasubject variability. The SL route- 
should not be used in those children 
with convulsive status epilepticus. 

Our data on SL lorazepam, like 
those for the intravenous: and rectal 
use of lorazepam in children,“ are 
based on “unblinded” observations. It 
may be practically difficult and ethi- 
cally unacceptable, however, to do a 
blind trial in children with status epi- 
lepticus or serial seizures. In view of 
the small sample size, our findings 
should be considered tentative until 
confirmed by a study with larger num- 
bers. z 
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Androgen Receptors in Boys With 
Isolated Bilateral Cryptorchidism 


; Terry R. Brown, PhD; Gary D. Berkovitz, MD; John P. Gearhart, MD 


_...@ A study was conducted in boys with 
F bilateral cryptorchidism, who were to 
rgo surgical orchiopexy, to deter- 
mine if target-organ androgen insensi- 
tivity might play a role in the failure of 

-the testes to descend into the scrotum. 
Nine boys older than 1 year in whom 
bilateral undescended testes was the 
only genitourinary abnormality were 








evaluated. Each subject was adminis- 


| tered a six-week course of human cho- 
_ rionic gonadotropin (hCG), 3000 U/m? of 
- body surface area, intramuscularly in- 
jected daily for five days and then twice 
per week. Basal and hCG-stimulated lev- 
els of testosterone were normal. How- 
‘ever, hCG administration failed to induce 


“testicular descent in all cases. At the 


: ‘time of : Surgery, scrotal skin-and testic- 
ular biopsy ‘specimens were obtained 


for propagation: of cells in tissue culture. 


__ Androgen receptor levels and binding 
affin ty were normal for the androgen- 
spëcific ligands dihydrotestosterone 
and metribolone in both skin fibroblasts 
and testicular cells. In addition, 5a-re- 
ductase activity was normal in scrotal 
_ askin fibroblasts. Nine boys with bilateral 





__ @ryptorchidism and normal testicular 


- androgen biosynthesis had normal an- 
drogen receptor-binding activity and 
5a-reductase activity in cultured. scro- 
tal skin fibroblasts and testicular cells. 
Therefore, bilateral maidescent of the 
testes in these boys with cryptorchid- 
ism was not due to androgen insensitiv- 
ity. 
(AJDC 1988;142:933-936) 
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(Cry? torchidism is a common disor- 
der of male sexual differentia- 
tion,'* occurring in as many as 4.8% 
of newborn male infants (2.7% for full- 
term infants and 21% for premature 
infants). By 12 months of age, the 
incidence decreases to 1%,‘ with no 
further spontaneous migration of the 
testes occurring after that age.>* 
Based on these data, 70% of unde- 
scended testes present at birth will 
descend into the scrotum during the 
first year of life. Unilateral cryptor- 
chidism is twice as common (68%) as 
bilateral cryptorchidism (32%).’ 

In the male fetus, the testes descend 
during the eighth month of gestation, 
through the inguinal canal and into 
the scrotum, guided by the gubernac- 
ulum.’ Descent appears to be depend- 
ent on a series of mechanical factors, 
but it also involves the actions of 
androgens and possibly other humoral 
factors, such as miillerian inhibiting 
substance.** In some infants with 
eryptorchidism, endocrine aberra- 
tions have been suggested by the find- 
ings of lower postnatal levels of plasma 
testosterone during the first four 
months of life, a reduction in the ex- 
ogenous human chorionic gonadotro- 
pin (hCG) stimulation of testicular tes- 
tosterone secretion, and decreased 
luteinizing hormone (LH) levels due 
to induction by luteinizing hormone 
releasing hormone (LH-RH).7" How- 
ever, the heterogeneity of the appar- 
ent causes of undescended testes is 
evidenced by the variability of these 
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responses among subjects. 74" 

The gubernaculum has been iden’ 
fied as an androgen target organ anc 
a site of 5a-reductase activity in the 
rat and rabbit. The androgen-de- _ 
pendent epididymis is also intimately — 
involved in testicular descent, and an 
anatomically abnormal epididymis oc- 
curs in some subjects with erypto 
chidism.*"”7 

Patients with androgen insens 
ity have a variety of abnormalitie: 
including testicular maldescent wit 
inguinal testes but normal or elevati 
levels of plasma testosterone. | 
light of the observations that testicu- 
lar descent depends on androgen bio- 
synthesis and target-organ respon- 
siveness to androgens, we considered 
whether androgen insensitivity could 
lead to cryptorchidism in the absence 
of other abnormalities of sexual differ- 
entiation. Therefore, this study fi 
cused on the involvement of androgen 
receptors in cryptorchidism of boys 
who demonstrated a normal rise in 
plasma testosterone concentrations 
following hCG administration but who 
had nondescent of the testes. 


SUBJECTS AND METHODS _ 


All subjects were referred to one of us 
(J.P.G.), who performed the initial evalu 
tion, operation, and follow-up examination, 
All subjects had normal physical appear- 
ance of the external genitalia at the time 
of referral except for the presence of bilat- 
eral undescended testes. ; 
































Materiais 


[1,2,4,5,6,7-+H]dihydrotestosterone: (DHT). 
(5.0 x 10° MBq/mmol), [17a-methy1 H ]me- 
tribolone (R1881) (3.2.x 10? -MBq/mmol), 
{1,2,6,7"H]testosterone (3.7 10? MBg/ 
mmol), [4-“C]DHT (2.1 x 10-* MBq/mmol),. 
[4-4C] testosterone (0.19 Ba/mmol), and 
[4-“C] androstene-3,17-dione (2,110: 
MBq/mmol) were obtained (New England 
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Nuclear Corp, Boston) ‘and purified by 
aper chromatography before use. Nonra- 
ioactive. steroids, culture materials 
GIBCO, Grand Island, NY, and MA Bio- 
sroducts, Walkersville, Md), fetal bovine 
erum (HyClone Laboratories, Logan, 

_ Utah), and other chemicals (Sigma Chemi- 
al Co, St Louis) were reagent grade or 
etter. 


Cell Culture 


Scrotal skin and testicular tissue speci- 
mens were obtained at the time of surgical 

rehiectomy from eight boys between the 

iges of 10 and 36 months and from one 10- 
year-old boy. For practical reasons, tissue 
rom the gubernaculum, which is theoreti- 
ally the primary tissue involved in testic- 
ular descent, could not be studied. In- 
ormed written consent was obtained 
according. to institutional guidelines for 
clinical research. Fibroblast strains were 
propagated from tissue explants and main- 
‘ained in minimal essential medium (MEM) 
with Earle’s balanced salt solution supple- 
-mented with nonessential amino acids, py- 
_-ravate, glutamine, antibiotic-antimycotie, 
-and 15% fetal bovine serum, as previously 
described.” 




















Hormonal Measurements 


_ Luteinizing hormone and follicle-stimu- 
© lating hormone (FSH) were measured in 
serum using LH and FSH radioimmuno- 
assay kits (Amerlex, Amersham Clinical 
Diagnostics, Chicago). Serum testosterone 
levels were determined following the pro- 
tocol for a testosterone radioimmunoassay 
kit. (Radioassay Systems Laboratories, 
Carson, Calif). 


Androgen Receptor Assay 


Specific binding of DHT and R1881 to 
the androgen receptors of cultured fibro- 
blasts was measured, as previously de- 
seribed.” Briefly, confluent fibroblast 
‘monolayers on 100-mm culture plates were 
incubated for 45 minutes at 37°C with 
tritiated DHT or tritiated R1881 (0.05 to 
2.0 nmol/L) dissolved in MEM without fetal 
bovine serum. Metribolone (R1881) is a 
nonmetabolizable, synthetic androgen re- 
ptor ligand of high binding affinity that 
does not bind to serum proteins. After 
incubation, the medium was removed and 
an aliquot was counted to determine the 
free radioactivity. The cells were washed, 
scraped from the plates, collected by cen- 
trifugation, and assayed for androgen re- 
ceptor binding by the dextran-gelatin- 
< charcoal method in cell lysates. By this 
: method, free steroid is absorbed to an inert 
‘matrix in an unheated (0°C) and a heated 
(70°C for four minutes) aliquot and removed 
by centrifugation. Specific binding was cal- 
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culated as the difference between the total 
binding (unheated aliquot) and the nonspe- 
cific binding (heated aliquot). The maxi- 
mum binding capacity (Bmax) and the ap- 
parent dissociation constant (K,) of the 
androgen receptor for DHT or R1881 were 
derived from Scatchard plots” using linear 
regression analysis, Each 0.25-mL aliquot 
of the cell lysate contained 10 to 15 pg of 
DNA, as determined by the method of 
Burton.” 


5a-reductase Assay 


The method for quantitating the metab- 
olism of testosterone, predominantly to 
5a-reduced products, has been previously 
described.” Briefly, fibroblast monolayers 
on 60-mm culture plates were incubated at 
37°C with 4 mL of serum-free MEM con- 
taining 2 nmol/L (0.03 MBq) of tritiated 
testosterone with 198 nmol/L of nonra- 
dioactive testosterone. After 30 and 60 
minutes, 0.5 mL of medium was removed 
and steroids were extracted into carbon 
tetrachloride along with “C-steroid recov- 
ery standards; the steroid extracts were 
then dried and chromatographed. Silica gel 
thin-layer chromatography was used to 
separate and identify testosterone, andro- 
stenedione, and the following 5a-reduced 
steroids: 5a-androstane-3a,17B-diol and 
5a-androstane-38,178-diol (androstane- 
diols); DHT; androsterone; and 5a-andro- 
stane-3,17-dione. These areas were eluted 
from the silica gel and counted by liquid 
scintillation spectrometry. The quantity of 
5a-reduced steroids formed from testoster- 
one was calculated as the fraction of tritium 
radioactivity recovered in all 5a-reduced 
products multiplied by the total amount of 
testosterone in the medium as substrate. 
The 5a-reductase activity was expressed 
as picograms of 5a-reduced products gen- 
erated per hour per microgram of cellular 
DNA. 


RESULTS 


Nine male subjects with bilaterally 
undescended testes, aged 1 year or 
older, were included in this study. 
Prior to bilateral inguinal orchiopexy, 
each subject was administered a six- 
week course of hCG, 3000 U/m? of 
body surface area, intramuscularly in- 
jected daily for five days and then 
twice per week. Basal testosterone 
concentrations in blood were below the 
level of detection (ie, <3.5 pmol/L) in 
the eight subjects between the ages 
of 10 and 21 months and were 
8.3 pmol/L and 14.2 pmol/L in the 3- 
and 10-year-old boys, respectively 
(data not shown). The LH and FSH 


levels measured before the adminis- 
tration of hCG were in the prepubertal 
range (data not shown). Following five 
days of hCG administration, plasma 
testosterone concentrations (mean 
[+SD], 186.5+ 143.2 pmol/L; range, 
70.0 to 570.7 pmol/L) reached levels 
comparable to or greater than those 
of normal adult male subjects and were 
in the range reported previously to be 
normal in boys following hCG admin- 
istration (mean, 120.8 +55.8 pmol/L; 
range, 68.1 to 234.0 pmol/L). 

The androgen receptor levels 
(Bmax) determined in the testicular 
and scrotal skin fibroblasts were sim- 
ilar, whether DHT (Table) or R1881 
(data not shown) was used. as the 
ligand. In some cases, tissue speci- 
mens were obtained. from both the 
right and left testes. The androgen 
receptor binding was always similar 
when the two testes were compared. 
Similarly, the binding affinities (K,) of 
the androgen receptors for the two 
different ligands were also normal. 
Furthermore, the Bmax- and K, values 
from the cells of subjects were similar 
to those of normal newborn foreskin 
fibroblasts, except for one ease (sub- 
ject 6) with lower apparent binding 
affinity. However, qualitative tests of 
the androgen receptors of the scrotal 
skin fibroblasts from this subject were 
normal in temperature lability” and 
up-regulation® experiments with 
R1881 (data not shown), suggesting 
that the altered binding affinity did 
not adversely affect the androgen re- 
ceptor activity. 

The mean 5a-reductase activity in 
scrotal skin fibroblasts of subjects 
with eryptorchidism (884+ 319 pico- 
grams of product per microgram of 
DNA per hour) was in the same range 
as the 5a-reductase activity in: fore- 
skin fibroblasts from normal subjects _ 
(1067 + 667 picograms of product per 
microgram of DNA per hour; n= 27). 
Previous studies from our laboratory `; 
have shown that 5a-reductase activity 
is undetectable in cultured testicular — 
fibroblasts from subjects with a vari- 
ety of abnormalities of sex differenti- 
ation despite the presence of activity 
in skin fibroblasts from the same in- 
dividuals.” Similar measurements. 
were performed in only two strains of 
testicular cells from subjects with- 
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<All values for DHT binding and 5a-reductase 





Subject Age, Bmax, Ka  Sa-reductase Activity, 
No. y/mo Tissue fmol/mg DNA nmol/L pg Product/ug DNA/h 
1 ono Serai e78 o% 1641 
2 wo Sool aso ba 748 
3 rr E 431 
uf U eoa. a a 742 
6 WS Sorotal 427 0.17 797 
e VT Sorota 364 0.81 say 
7 1e Seotal $60 0.12 892 
8 So Sertai a8 o2 1093 
pe 8 OR Saul RN 663 
4}. Controls 
“(means SD) Newborn Foreskin 627+173 0.29+0.14 1067 + 687 


a *DHT indicates dihydrotestosterone; Bmax, maximum binding capacity; and K,, dissociation constant. 


DHT Binding 



















activity are the mean of at least two independent 


determinations from successive subcultures. Binding of DHT in testis is expressed as the mean for both 
the right and left biopsy specimens. The 5a-reductase activity was measured only in scrotal skin 


fibroblasts, as described in the text. 


eryptorchidism, and 5a-reductase ac- 
tivity was undetectable in both strains 
_ data not shown). Therefore, further 

studies of Sa-reductase activity in tes- 

ticular cells from subjects with eryp- 

torchidism were thought to be unin- 

formative and were not performed 
:- based on this experience and our pre- 
-< vious work.” 


COMMENT 


Despite the high frequency of eryp- 
torchidism in male infants, relatively 
little is known about the mechanisms 
involved in testicular descent.’ It is 
generally agreed that testicular an- 
drogens, under the influence of the 
hypothalamic-pituitary axis, are in- 
volved. However, their exact role dur- 
ing the prenatal period is poorly de- 
ied. During the immediate postnatal 
riod in male infants, there is a surge 
__ of testosterone that subsequently sub- 
sides gradually by about 6 months 
_ of age.™ During this same period of 
_ life, serum testosterone levels have 
been reported to be lower in boys with 
__ eryptorchidism than in boys with ei- 
ther normal or delayed spontaneous 
testicular descent.” This has led to 
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the hypothesis that eryptorchidism 
may be due to transient, functional 
insufficiency of the hypothalamic-pi- 
tuitary-gonadal axis during fetal and 
early postnatal life. Basal and LH-RH- 
stimulated LH values also have been 
found to be lower in some boys with 
eryptorchidism compared with those 
with normal or delayed spontaneous 
testicular descent. By contrast, 
others have found similarly elevated 
postnatal serum testosterone levels 
and augmented serum LH responses 
to LH-RH stimulation in normal male 
infants as in those with eryptorchid- 
ism." Exogenous hCG, testoster- 
one, and  gonadotropin-releasing 
hormone**?*8 have all been used to 
promote postnatal testicular descent 
in boys with eryptorchidism. However, 
such therapy has met with variable 
success, 

The gubernaculum has been sug- 
gested as the primary target tissue 
that responds to testosterone and pro- 
motes testicular descent, 91826 The gu- 
bernaculum expresses 5a-reductase 
activity sufficient to convert testoster- 
one to DHT and demonstrates signif- 
icant morphologic changes in response 

















been proposed as a major participant 
in the mechanical process of testicular 
descent by maintaining traction on the 
testis.” Direct measurements of the 
gubernaculum, both physically®". and 
biochemically, have demonstrated 
that the gubernaculum is growing rap- 
idly until the last stages of descen 
when it finally undergoes regressio 
Other mechanical processes involvil 
the progressive rise in intra-abdom 
nal pressure from growth of the vi 
cera or growth of the epididymis have 
been hypothesized as forces that push 
the testis through the inguinal canal, 
either in conjunction with the traction 
of the gubernaculum or totally ind. 
pendent of involvement of the guber- 
naculum.* For practical reasons, the 
gubernaculum could not. be include 
in the present studies and therefor 
we chose to use cultured genital ski 
and testicular fibroblasts as a model 
system for androgen action.2°?* 

Our studies were designed toe 
clude those infants who might exper 
ence spontaneous testicular descer 
during the first six to 12 months of 
life; all subjects were older than 1 yes 
at the time of orchiopexy. In additio 
only cases of bilateral eryptorchidis: 
were included since those with unilat- 
era] maldescent possessed the nor 
mally operative mechanism for de- 
scent in at least one testis. : 

Failure of the testes to deseen 
resulting from abnormal testicular 
testosterone biosynthesis, was pr 
cluded by the induction of norma 
plasma testosterone levels in response 
to hCG stimulation.” One cannot, how- 
ever, preclude that hypothalamic-pi- 
tuitary interaction was normal or that 
the timing and coordination of the 
central nervous system-gonadal axis 
was appropriate for normal testicular. 
descent during fetal life. Whereas sub 
jects with partial and complete andr 
gen insensitivity syndromes due to 
abnormal or deficient androgen recep- 
tors have disruption of testicular de- 
scent before or after entry to the. 
inguinal canal,'’* we did not observe. 
any abnormalities in the androgen re- 
ceptors in cells cultured from the tes- 
tes or scrotal skin of infants with 
bilateral cryptorchidism. Therefore 
we conclude that maldescent of the 











































Androgen Receptors—-Brown et al 335 





: tes in the present subjects was not 
ie to androgen insensitivity. 
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- Gastrostomy Dependence in 
_ Two Constitutionally Short Children 


< Gunnar B. Stickler, MD 


s we describe the medical odyssey of 
two infants who turned out to be consti- 
tutionally short. The measurements of 

Jength gradually came to rank below the 
fifth: percentile during the first 18 
months of life. Numerous tests were 
: performed, and the diagnosis of gastro- 
“esophageal reflux led to fundoplication. 
The concept that higher energy intakes 
result in greater increases in length led 
eventually to gastrostomy. increases in 
-Weight during gastrostomy feedings had 
_ no effect on growth in length. It was very 
-difficult to convince the parents that the 
gastrostomies were not necessary. The 
_ parents had in fact become “gastros- 
<- tomy dependent.” The vague concept of 
-. “failure to thrive” proved to be mislead- 
ing ‘and obscured the knowledge that 
constitutionally short children can fall 
~ below the. fifth percentile in length at 
any! time before the age of 2 or 3 years. 
; (Ase 1988;142:937-939) 


















he vague concept of “failure to 
thrive” may lead some physicians 
to the erroneous assumption that ad- 
equate food supply can overcome the 
- slow. growth of infants with constitu- 
< tionally short stature. A misinterpre- 
_ tation of growth curves probably also 
- leads at times to unnecessary concerns 
about the adequacy of weight gain. 
:: We describe two short infants whose 
_ parents became “gastrostomy depend- 
ent.” It is hoped that this report will 
help to avoid not only unnecessary 
ement of a gastrostomy but also 
morbidity associated with assessment 
and treatment of short stature and 
_ slow weight gain. 
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PATIENT REPORTS 


Patient 1.—The first patient, a boy, was 
born after 37 weeks of gestation. Some 
fetal distress before delivery led to a pre- 
cipitate birth, but the Apgar score was 9. 
The patient's birth weight was 2.65 kg, and 
length was 48 cm. The infant was breast- 
fed. At the age of 4 weeks he began to 
cough, and a diagnosis of pneumonia was 
made. It was also thought that he was 
gaining weight poorly, and he was placed 
on a regimen of infant formula. At the age 
of 3 months, again because of the “poor 
weight gain” and suspected milk protein 
allergy, he was given a soy-based formula. 
The patient was hospitalized in a major 
pediatric center, and gastroesophageal re- 
flux was diagnosed by a pH probe study. 
This diagnosis eventually led to a Nissen 
fundoplication and a gastrostomy at the 
age of 6 months. There was occasional 
vomiting after this procedure; the patient's 
pediatrician thought that some of the vom- 
iting was self-induced. Nevertheless, the 
patient was seen by an allergist. The skin 
test results were positive for milk protein, 
soy protein, chicken, house dust, and grass; 
immunotherapy with desensitization injec- 
tions was begun. 

The family history showed that the 
mother was 160 cm tall and the father was 
167 cm, but one maternal aunt was 145 cm 
tall. The maternal grandmother was 
152 cm tall, and the paternal grandmother's 
height was 157 cm. 

When we saw the patient at age 19 
months, his height was 75 cm and his weight 
was 9.6 kg. He looked well; if anything, his 
subcutaneous fat was more than adequate. 
He had a gastrostomy in place. The general 
physical examination produced completely 
normal results. 

The patient was seen by our pediatric 
allergist and pulmonologist. Results of skin 
tests for house dust, timothy, and Alter- 
naria were negative. 

Our impression was that the patient was 
constitutionally short and did not require 
gastrostomy feedings. With considerable 
effort, the parents were convinced to clamp 
the gastrostomy and allow only oral feed- 
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dropped during that period, as predicte 
but eventually he began to.eat. The gas- 
trostomy was removed, and the patient 
continued to grow as outlined in Fig 1, He 
had no further vomiting or feeding diffieu 
ties. : 

Patient 2.—The second patient, a: i ; 
was the product of a normal term preg- 
nancy, labor, and delivery. Her birth weig! 
was 3.8 kg and her length was 52 cm. 
infant was breast-fed and had no diffe ; 
ties, but after the age of 2 months there 
was no further weight gain. She was breas 
fed “every 1% hours” and was given a 
prepared formula of cow's milk. 

At the age of 3% months, the patient 
vomited occasionally and had not gained 
weight. Because of some coughing, a chest 
roentgenogram was obtained, which re- 
vealed some lower lobe infiltrates. The 
patient was treated with a combination 
erythromycin ethylsuccinate and sulfisoxa- 
zole acetyl (Pediazole), arid her conditio 
seemed to improve. Milk allergy was sus- 
pected, and the patient was given a soy- 
based formula. At age 4 months, because 
of fever, cough, another weight loss of 
0.5 kg, and the impression that there was 
some perioral cyanosis, the patient. was 
hospitalized in a children’s medical center 
with the diagnosis of failure to thrive. 
Gastroesophageal reflux was noted. A dif- 
fuse bilateral infiltrate of the lungs was 
found, and aspiration pneumonia or bron- 
chopneumonia was considered to be the 
diagnosis. Alveolar lung. lavage revealed 
lipid-laden macrophages, which were’ con- 
sistent with, but not diagnostic of, aspir 
tion of gastric contents, but the questio 
of alveolar proteinosis was also raised. Th 
patient received maintenance oxygen aft 
dismissal, but the lung findings cleared 
quickly, and oxygen use was discontinued 
at home. Her weight gain, however, was 
interpreted to be inadequate. 

Eventually, this poor weight gain led to 
rehospitalization. A lung biopsy specimen 
showed small-airway injury with peribron- 
chial. inflammation and: fibrosis, changes. 
considered to be nonspecific when the slide 
was reviewed by our pathologists. The 











| 


Gastrostomy 


were the result of either a small-airway 
njury, such as viral bronchiolitis, or aspi- 
ation. o 

At age 8 months, the patients weight 
was 6.1 kg and the calculated oral intake 
was 2688 J. A nutritionist considered this 
intake to be inadequate. At the age of 10% 
months, because of persistent gastroesoph- 
ageal reflux, again documented by a pH 
probe, a Nissen fundoplication was done. 
At the same time, a gastrostomy was 
placed. While fed through this gastros- 
_ tomy, the patient gained weight quickly 
but did not grow longer (Fig 2). 

On our examination when the patient 
was 15 months of age, she was well devel- 
oped and quite chubby. Her height was 
74 em (fifth percentile), and her weight was 
9.4 kg (25th percentile). The pulse rate was 
120 beats per minute, and respirations 
were 60/min. There was no cyanosis, and 
the chest was clear. The patient had ab- 
dominal- distention, but there were no 
other abnormal’ physical findings. Oxy- 
m saturation measured by ear oximeter 
| 91%, Respirations during sleep were 


It was decided that the gastrostomy was 
not necessary, and it was clamped. After 
five days, however, the parents were unable 
to accept this advice because the weight of 
the patient had. dropped from 9.4 to 
8.6 kg. The patient was.hospitalized. Her 
swallowing mechanism was studied. with 
barium and found to be normal. Her intake 
as monitored and found to be adequate 
for height. She did not lose any more 
weight. l 
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At age 17% months, she was eating 
normally, and the abdominal distention had 
disappeared when she was reexamined. 
Standing height was 74 em, and the head 
circumference was 45 em. All of her meas- 
urements were now in the fifth percentile. 
Respirations were normal. 

The patient’s maternal aunt was only 
155 em tall. The patient’s grandmother was 
165 em, but the mother and father were 
172 and 170 cm tall, respectively. The pa- 
tient’s mother remarked that her sister had 
never been a big eater. The parents have 
accepted the fact that the child is and 
always will be small. 


COMMENT 


The term failure to thrive continues 
to be used despite warnings that its 
use may lead to misunderstanding and 
even mismanagement.! The constitu- 
tionally short child and the infant with 
central nervous system disease and 
microcephaly are two among many 
examples. Some physicians appear to 
be under the impression that (1) in- 
fants born at a certain percentile for 
height ought to stay in this percentile 
as long as they receive an adequate 
amount of energy intake and (2) more 
food gives infants better longitudinal 
growth or in some unknown way. af- 
fects the genetically determined 
height. 

Infants who turn out to be consti- 
tutionally short may have a length that 
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Fig 2.—Growth curve in patient 2. Numbers on curves indicate 


at birth is well within nore: limits 
but that gradually drifts below the 
fifth percentile according to their ge- ` 
netic makeup. This may happen at any 
time during the first two. or three 
years of life.2¢ 

This growth phenomenon was doc- 
umented by Smith et al.? They re- 
minded us that birth length is related 
predominantly to maternal size and 
that length at 2 years of age correlates 
best with mean parental height.‘ They 
observed that the downward “cross- 
ing” of percentile lines began after the 
first three to six months and that the 
new “channel” was reached at a mean 
age of 11.5 months. It also should be 
understood that growth charts provide 
only cross-sectional data, not “growth 
channel” information. 

Even more important were the ob-. 
servations by Horner et al,? who stud- 
ied 149 children with constit tion illy 
short stature: The growth dec 
tion was noticed between 3 and 6 
months of age and was greatest in the 
first two years of life. By age 3 years, 
the children hada mean height more 
than 2 SDs below the mean for age. 
After this point, growth was parallel — 
to that observed in normal children. 

Tables of the “Fels Parent-Specific © 
Standards for Height” might be hele : 









ful. 


Opitz and colleagues! described i 
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ae another common misconception so well 
that they need to be quoted in 
detail: 
As the pediatrician becomes aware of the 
growth curve ‘falling off’ the chart, he 
‘either ‘has the child remeasured by the 
office nurse, who, not surprisingly, gets 
exactly the same or a slightly better value; 
‘or he measures the child himself and ex- 


plains the observed discrepancy as still 


-being compatible with a ‘measurement er- 
ror’ or a ‘moving target’, or use of a differ- 


ent tape. But as the childs true growth 


potential becomes ever more evident, i.e. 
more accurately documented, the number 
of office visits and resulting anxiety and 
< number of lab tests done increases until a 
-consultant in the nearest secondary center 


ae may be asked how one goes about investi- 


gating growth hormone deficiency, or the 
Williams or Russel-Silver syndrome. By 
that time a sufficient number of lab tests 
-have been done to have come up with at 
least one puzzling, abnormal result, and 
< mother and child are so anxious as to 
present in a crisis condition. Since by now 
the child is following a rather steady rate 
beneath the third centile, the most impor- 
tant question to ask when beginning the 
evaluation is whether it is not more plau- 
sible to dash in the growth curve presently 
followed by the child backward to birth in 
this same channel and then to search all 
available records for evidence that the child 
“had, in fact, been following that line all 
along from birth (rather than the probably 
“fictitious one far above it created by kind 
office nurses). Normally such evidence is 
not found and leads to further disillusion- 
ment with the validity of most length meas- 
urements in early human life. 


o: Inour practice, we see with increas- 
ing frequency short infants considered 
‘te have failure to thrive. There seems 
to be.a pattern: they undergo a multi- 
tude of diagnostic tests. Suspicions 





tures in Two Cases 
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are even raised that the parents are 
child abusers who are not providing 
enough food or love or both. In the 
absence of specific findings, these chil- 
dren are put through various feeding 
schemes. The mother may have been 
breast-feeding, and she is the first to 
be blamed for not having enough milk. 
The infant is given a prepared cow's 
milk formula, and when this does not 
work, milk allergy is suspected and 
the child is given a soy-based formula. 
If this switch does not lead anywhere, 
a pediatric gastroenterologist will find 
a gastroesophageal reflux, and sooner 
or later the child will have the famous 
Nissen fundoplication operation. 
There have been instances when prox- 
imal renal tubular acidosis was sus- 
pected, and the patient was given 
baking soda or fancier buffers. 

This pattern is precisely what hap- 
pened in our first patient. There 
should never have been any question 
that this was a constitutionally short 
child. Admittedly, to make this state- 
ment with certainty is easier in ret- 
rospect. However, if the heights of 
relatives had been considered from the 
very beginning, much harm could have 
been avoided. 

The situation was a great deal more 
complicated in our second patient. 
This patient had serious pulmonary 
disease at the age of 4 months. It is 
not possible to reconstruct with accu- 
racy what disease process it was. It 
may have been aspiration pneumonia 
or a rather severe bronchiolitis, a pos- 
sibility suggested by a later lung bi- 
opsy specimen. There was spontane- 
ous improvement after dismissal from 
the hospital, and the patient required 
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no further oxygen therapy. By this 
time, however, there was enough an: 
iety by physicians and the parents that 
the energy intake was suspected to be 
inadequate and related to a continuing 
lung process. In retrospect, the en- 
ergy intake was normal for the pa- 
tients eventual size, but. this miscal- 
culation led eventually to the Nissen 
procedure and gastrostomy. It took’ 
this patient longer to reach the heig! 
curve she will most likely continue to 
follow. 
Both patients experienced dispro- 
portional weight gains before the gas- 
trostomy feedings were stopped. Yet, 
this weight gain had no influence on 
length, a result supporting the thesis 
that energy deficiency. could not have 
had an influence on longitudina 
growth. However, both sets of parent: 
were extremely concerned about 
need for the gastrostomy as a port 
entry for, as it turned out to be, 
excessive energy intake. A great des 
of reassurance and even hospitaliza 
tion were necessary before they co 
be convinced that the child would not 
starve. 
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-@ Children with asthma frequently 
lave exercise-induced disease that can 
mit their participation in both organ- 
zed sports and vigorous free play. We 
_ measured fitness in a group of children 
with moderately severe to severe asthma 
_-with.an instrument that is used widely 
-and is available to clinicians for assess- 
ment of the physical capability of their 
_ patients. Abnormalities in physical fit- 
“ness were present primarily in the area 
of endurance, with performance in the 
_pine-minute run frequently found to be 
ow. Increased skin-fold thickness was 
Iso present more frequently than in the 
jormal population. Abdominal strength 
nd flexibility were normal. Abnormaili- 
-ties In fitness were not well explained by 
measures indicating the presence of 
oorly controlled disease. All children 
with significant asthma probably should 
be tested to document the level of fitness 
_ so that appropriate intervention can be 
initiated. 
. (AJDC 1988;142:940-944) 
















 (hildren with asthma frequently 
_ ~ have exercise-induced asthma 
(EIA), which can limit their partici- 
pation in both organized sports and 
vigorous free play.*? Several studies 
have demonstrated that patients with 
asthma can improve their exercise per- 
ormance after participating in one of 
a number of physical conditioning pro- 
ams.’ Because swimming is less 
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Determination of Fitness in Children With Asthma 


Use of Standardized Tests for Functional Endurance, 
Body Fat Composition, Flexibility, and Abdominal Strength 


frequently associated with EIA than 
is free running, most exercise pro- 
grams have focused on swimming ex- 
ercises, although patients with severe 
asthma can participate without ad- 
verse effects in training programs con- 
sisting of long-distance running.** 

Neither of the studies on running in 
patients with asthma** compared the 
level of functioning in patients with 
normal values. Thus, the investigators 
were unable to determine degrees of 
abnormalities before the conditioning 
program was started or to determine 
if the improvements achieved during 
training allowed the patients to reach 
the normal range. Ludwick et al’ used 
standardized bicycle ergometry to de- 
fine the level of fitness of a group of 
children with severe asthma and to 
document the effect of a physical re- 
habilitation program on fitness. While 
the testing of fitness by bicycle ergo- 
metry is easy and safe, the equipment 
needed for the testing is relatively 
expensive and is not widely available 
to clinicians. The purpose of the pres- 
ent study was to determine fitness of 
a group of children with moderately 
severe to severe asthma using the 
American Alliance of Health, Physical 
Education, Recreation and Dance 
Health Related Fitness Test 
(HRFT),4 a measure of fitness that 
is used widely and is available to cli- 
nicians both for assessment of the 
physical capability of their patients 
and for documentation of the effective- 
ness of rehabilitation programs. 


SUBJECTS AND METHODS 
Subjects 


The sample consisted of 76 children and 
adolescents. admitted consecutively to the 
pediatric inpatient units of the National 


Robert C. Strunk, MD; Diane Rubin, TRS; Laura Kelly, TRS; Bobby Sherman, TRS; Jolene Fukuhara 


Jewish Center for Immunology and Respi- 
ratory Medicine, Denver, who met the 
following criteria: (1) a primary diagnosis 
of asthma according to the criteria estab- 
lished by the American Thoracic Society"; 
(2) 9 to 17 years of age; and (8) successful’, 
completion of the HRFT within two weeks 
of admission so that the results reflected 
fitness levels before admission. Successful 
completion of the HRFT was dependent on 
completion of all four tests with a good 
effort and without asthma. The patients 
had been referred for asthma that had been 
difficult to control in their home commu- 
nities; poor control of asthma was evi- 
denced by frequent histories of respiratory 
failure (22% of the children) and seizures 
during asthma attacks (18%), a need for 
oral steroid medication to control symp- 
toms (99%), and frequent use of medical 
services for asthma in the preceding year 
(mean numbers of hospitalizations. and 
emergency department visits for asthma. 
in the preceding year were 2.4 and 5.2, 
respectively) (Table 1). In general, pa- 
tients’ symptoms were well controlled at 
the time of admission as evidenced by the 
relatively normal pulmonary functions (Ta- 
ble 1). The good control was often achieved 
by large increases in dosages of steroid 
medication in the weeks before admission. 
Asthmatic characteristics documented in 
the children are listed in Table 1. There 
were 42 boys and 34 girls, with a median 
age of 13 years (range, 9 to 17 years). 
Parents gave consent for participation of 


their child in the study, The study design 
and consent form were approved by the > 


National Jewish Institutional Review 
Board. 


HRFT 


The HRFT consists of four subtests: (1). 
abdominal strength, measured by thenum-.. < 
ber of sit-ups completed in 60 s; (2) flexi-. 
bility, measured by the distance reached - 
toward one’s toes while sitting on the floor . 
with outstretched legs; (3) body. fat com- 
position, measured by skin-fold thickness 
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Characteristic 





“Disease duration >8 y 
History of respiratory failure 
History of seizures during asthma attacks 
Steroid use in year before admission 
None. 
Episodic use 
Continuous use every other day or daily 
History of exercise-induced bronchospasm 
Medications on admission 
Theophylline 
B-Agonists: 
Oral 
- Inhaled 
a Steroids 
<i Oral* 
Inhaled 
| Pulmonary functions on admission 
“Forced expiratory volume in 1s 
<80% predicted 
Forced expiratory volume from 25%-75% 
vital capacity <70% predicted 
Thoracic gas volume > 120% predicted 
Specific airways conductance <70% predicted 
Socioeconomic status of parents 
Major business and professional 
‘Medium business, minor professional, technical 
_ Skilled craftsman, clerical, sales workers 
Machine operators, semiskilled workers 
Unskilled laborers, menial service workers 

















Hospitalizations 
Emergency department visits 
Physician office visits for treatment of asthma 


‘at the triceps and subscapular sites using 
-8 Lange caliper for which the test was 
"calibrated; and (4) functional endurance, 
measured by the distance covered in a nine- 
minute run. The HRFT has been standard- 
ized by testing of 10000 normal children 
nationwide." Percentile scores have been 
< determined for each age to facilitate same- 
. age group comparisons. In a normal popu- 
_ lation 25% of subjects would fall into each 
of the four quartiles. A score lower than 
the 25th percentile is considered poor, 25% 
$049% is fair, 50% to 74% is good, and 75% 
or higher is excellent." For abdominal 
strength, flexibility, and distance run, poor 
results were given low percentile scores; 
inereased skin-fold thickness, reflecting 
too much body fat, was given a low score. 
To minimize the potentially subjective 
aspects of the test, several precautions 
were taken to standardize its administra- 
and interpretation. These measures 
`- “assured, as much as possible, that results 
__ of the tests reflected fitness and were not 
_ limited by either EIA or a suboptimal 
_ effort. Administration of all prescribed 
asthma medication, including bronchodila- 
_ tors used immediately before exercise, was 
ntinued to ‘reduce the possibility that 
asthma would limit performance in the 
asks. Physicians were immediately avail- 
for treatment of EIA or other physical 
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Medical services use in the year preceding admission (mean + SD) 


F *Meari daily steroid dose on admission, 17 mg of prednisone. 





Patients, % 

















problems that might occur because of ex- 
ercise testing. Testing sessions all took 
place at the same time of day and were 
each administered by two staff members 
from the recreational therapy and physical 
education department (RT/PE). Only six 
staff members administered all of the tests; 
these personnel were thoroughly trained in 
the testing procedures described in the 
test manual. 

Because the nine-minute run subtest is 
particularly effort dependent, two meas- 
ures were used to determine the validity of 
the score, that is, to document that a 
subject gave a good effort. First, heart 
rates were measured before and immedi- 
ately after the functional endurance sub- 
test. Second, a motivation checklist was 
devised by the RT/PE staff (available from 
R.C.S. or the RT/PE staff). This checklist 
consisted of five questions to assess behav- 
iors and verbalizations before, during, and 
after the nine-minute run. From these 
answers the staff members determined 
whether the effort was good or not. The 
checklist was completed by both staff mem- 
bers. Interrater reliability among observ- 
ers was established at 85% or better. The 
effort was not considered valid unless the 
patient had a heart rate of at least 75% of 
the predicted maximal heart rate for age 
at the end of the exercise period and both 



























staff members considered that the patien 
had good motivation during the test. 






Other Variables 












Medical variables were obtained froi 
referring physicians’ records or the admis 
sion history. Pulmonary function tests we: 
performed using standardized methods i 
the Pulmonary Physiology Unit at the Na 
tional Jewish Center for Immunology and 
Respiratory Medicine. Numbers of hos 
pitalizations, emergency department: vis 
its, and physician office visits for treatmen 












the possible care providers identified by 
the parents and referring physician(s). 
Analyses of the medical services—use dat. 
were done using a composite score in whic 
types of use were assigned weights base 
on their relative costs (hospital day =8.5 
emergency department visit =3, and. phy 
sician office visit = 1), The family's socio 
onomic status was determined on the Hol. 
lingshead Scale. The score is based on the 
type of occupation and level of education 
the working parent(s). * 






























































Data Collection 


All of the data were collected prosper 
tively. On admission each child was sched. 
uled for HRFT to evaluate physical fitnes 
(done during the first two weeks of hospi 
talization) and to undergo pulmonary func 
tion testing (done within the first.24 hours 
of admission). One hundred three consecu 
tive admissions were eligible for the study 
Twenty-seven patients were excluded from 
the study because the nine-minute run 
subtest was not completed within the firs 
two weeks for the following reasons: EIA, 
17 patients; knee pain, one patient; and 
poor effort on the HRFT, nine patients. 
None of the 17 patients with ETA during 
the nine-minute run required more than 
inhaled bronchodilators to control thei 
EIA. There were no other medical compli- 
cations of the testing. Preliminary analyses 
indicated that the 27 patients excluded 
from the study were not different from the. 
remaining 76 patients in any of the criteria 
listed in Table 1. In addition, patients with 
poor effort did not have any more psycho- 
logic problems, as determined during inter- 
views by social workers.on admission. Data 
for determination of the socioeconomic 
status were collected during intake by the 
nurses and social workers. 


Physical Fitness Program 


All subjects were. required to ‘attend 
several activities on a weekly basis, These 
included physical education four times a 
week with primary emphasis on sports and 
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Frequency distributions of results of four subtests of Health Related Fitness Test in 76 patients. 
Results expressed as number of patients in each quartile. 1 indicates <25th percentile (poor 
fitness); 2, 25th to 49th percentile (fair), three, 50th to 74th percentile (good); and 4, >74th percentile 





four categories. 









motor skills appropriate for the child’s de- 
yelopmental age and aerobic conditioning 
_ three times per week for 60 minutes each. 
__ A number of team sports and intramural 
activities were available to patients as well, 
but attendance was not mandatory. 
-During the period of training, treatment 
‘or asthma was adjusted to ensure maximal 
linical functioning. Because increases in 
ardiopulmonary endurance observed dur- 
ing the training may have been related to 
improvements in pulmonary functions, all 
pirometry values obtained before admin- 
istration of inhaled bronchodilator therapy 
were averaged for the three-day intervals 
around the initial and final testing days. 
Mean values of forced expiratory volume 
n 1s (PEV,) greater than 80% of the value 
predicted for the child’s age, height, and 
_ sex were considered normal. 


Statistical Analyses 


< For these. analyses the results of the 
< nine-minute run and -skin-fold thickness 
subtests were used as dependent variables; 
these variables were entered.in the analy- 
ses as percentile scores. Sit-ups and reach 
were not used because the results of these 
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subtests were normal. The following 11 
independent variables were considered: 
steroid use in the year before admission, 
steroid dose on admission, history of res- 
piratory failure and/or hypoxic seizures, 
medical services use in the year before 
admission, pulmonary function on admis- 
sion (FEV,, forced expiratory volume from 
25% to 75% of vital capacity, thoracic gas 
volume, and specific airways conductance), 
length of disease, histories of EIA and 
recent exacerbations of disease, and soci- 
oeconomie status. The independent vari- 
ables were entered sequentially into a re- 
gression analysis to assess their effect on 
the dependent variables.** Since these var- 
iables were not independent of one another, 
the order that variables entered into the 
analysis would affect the judgment of how 
important a particular variable was. The 
variables were entered in a stepwise fash- 
ion in the order listed above. If the variable 
entered at a significant level, then it was 
retained in the analysis. Subsequent vari- 
ables were retained in the analysis only if 
they added significant information beyond 
the variables already retained in the 
analysis. ; 


(excellent). In a normal population 25% of children would be expected to be in each category; 
therefore, if this sample of asthmatics had normal levels of fitness, 19 patients would be in each of 


RESULTS 
Fitness on Admission to 
the Program 


The results of the initial: tests are 
shown in the Figure. Performance in 
the functional endurance or nine-min- 
ute run subtest was frequently low, 
with 91% of the children performing 
at or below the 50th percentile (com- 
pared with the expected 50% of a 


normal population); 74% had scores at. 


or below the 25th percentile and 51% 
of the children had scores at or below _ 


the tenth percentile. These results 
were different from those in the nor- 


mal population since the 95% confi- E 


dence interval of 91% +7% for the _ 


percentage of children performing be- 
low the 50th percentile did not include |. 
the 50th percentile. The children also 
had increased skin-fold thickness 
more frequently than the normal pop- 
ulation. Although the overall distri- 
bution of skin-fold thickness results 
was not different than that in the 
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normal population (58% =50th percen- 

- tile with a 95% confidence interval of 

88% + 11%; 32% <25th percentile with 

a 95% confidence interval of 

82% +10%), the results were skewed 

toward large increases in skin-fold 

_ thickness with 21% of subjects at or 

-below the tenth percentile (95% con- 

fidence interval of 21%+9%). Poor 
performance in the nine-minute run 

` was: significantly correlated with in- 
creased skin-fold thickness (r=.54, 
<- P=.0001). Results of the abdominal 

_ strength and flexibility subtests were 

normal, with only 13% of subjects in 

© the 25th percentile or less for each 
group. 
, Associations Between the 
Levels of Fitness and Criteria 
Used to Define Severity of Asthma 
For the nine-minute run, only ste- 

_ < roid use in the year before testing was 

Significantly related to the variability 

->in the results (P=.0004). However, 

only 13% of the variability in the re- 

sults.was explained. Addition of the 
_-Yemaining ten variables explained 

only an additional 14% of the variabil- 
` ity, for a total of 27%. 

: For the skin-fold thickness, steroid 
-cuse (P=.01), FEV, (P =.02), and tho- 
-racie gas volume (P =.007) explained 

23% of the variability. Addition of the 
remaining eight variables explained 
only an additional 10% of the variabil- 
ity, for a total of only 38%. Socioeco- 
nomic status was not significantly as- 
sociated with either the nine-minute 

Yun or the skin-fold thickness and did 
~ not improve the variability in the step- 

wise regression analyses. (Directions 
of correlations with steroid use are as 
follows: nine-minute run, more use 
`- was associated with lower scores; skin- 
fold thickness, more use was associ- 
ated with lower scores; FEV,, worse 
flows were associated with lower 
“scores; and thoracic gas volume, bet- 
ter volumes were associated with 

_ lower scores.) 

Fitness Levels After Participation 
in the Rehabilitation Program 
: The HRFT was done at four-week 

: _ intervals during the hospitalization 

and at discharge. Fifty-eight patients 

had a valid test shortly before dis- 

oO charge, with the interval between ad- 

mission and discharge ranging from 
one to 11 months (median, three 
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After Participation in a Phy 





Subtest First Test 





Mean { + SD) Percentile 








Second Test P 














9-min run 19+21 
Skin-fold thickness 42+30 
Sit-ups 62 + 27 
Flexibility 58 +20 


months). The most common reason for 
the study not being repeated before 
discharge in the other 18 patients was 
difficulty in scheduling the test during 
discharge procedures. Initial scores on 
the HRFT and criteria for severity of 
asthma in those 18 patients were sim- 
ilar to values in the 58 patients who 
underwent testing before discharge. 

By the time of discharge, the scores 
in the nine-minute run and sit-ups and 
reach tests had all improved signifi- 
cantly, but skin-fold thickness had not 
changed (Table 2). For the nine-minute 
run, 43 of 58 subjects had improve- 
ments of at least 10% in the distance 
run. 

The results of the nine-minute run 
might have been improved because of 
real training during the rehabilitation 
or they may have been influenced pos- 
itively by improvements in control of 
the asthma or reduction of the steroid 
medication dosage. We examined the 
effect of overall control of asthma on 
the differences in the results of the 
nine-minute run by examining results 
of spirometry testing at the three-day 
intervals around the initial and final 
tests. These results were available in 
48 of the 58 children who were retested 
before discharge. Three groups were 
identified. Thirty-four children had 
normal values in both three-day inter- 
vals; nine children had abnormal val- 
ues initially but their values were 
normal at the time of the final testing; 
and five children had abnormal values 
at time of the final testing. Increases 
in the percentiles for the nine-minute 
run scores were not significantly dif- 
ferent for the three groups (mean + SD 
increases in nine-minute run per- 
centiles were 16.4% + 18.2%, 8:1% =+ 
14.9%, and 19.0%+14.2%, respec- 
tively). The dosage of oral steroid 


*Data for a second test were available for 58 of the 76 patients. tested initially P values are: for 
Wilcoxon's sign-rank tests comparing the means for first and second tests. Data are presented as | 
mean + SD only for the 58 patients who were retested before discharge, 
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medication was reduced an average o! 
75% in the 50 patients who were re 
ceiving this drug on admission. Ho 
ever, there was no significant relation- 
ship between the increases in distance 
run and the decreases in [c 
age (r=.00, P=.89. 


COMMENT 


The present study demonstrates 
that abnormalities in physical fitness 
among patients with moderately. se 
vere to severe asthma are present 
primarily in the area of endurance. 
The nine-minute run is extremely ef 
fort dependent, but several precau- 
tions ensured that an abnormal result 
reflected fitness of the patient and not 
simply a poor effort. Results of the 
sit-up and reach tests, both of which 
also required effort, were normal. Ab- 
normalities in skin-fold thickness were 
also more frequent than in the normal 
population, but not as frequent as 
abnormalities in the nine-minute ru 
As expected, poor skin-fold thickness 
was significantly correlated with poor 
performance in the nine-minute run. _ 

The absence of a correlation be- 
tween the levels of fitness and mea 
ures indicating the presence of poor. 
controlled disease suggests that the 
basis for patients with asthma not 
having good fitness is multifactorial, 
involving more than just ‘severe dis- 
ease. Since many children with asthma 
are encouraged to exercise by thei 
primary care physicians, their par- 
ents, or their schoolteachers to pre- 
vent wheezing, it is possible that. the 
lack of endurance demonstrated in the 
nine-minute run is simply due to.a lack 
of conditioning. 

Steroid use, which correlated with 
results of both functional endurance 
and skin-fold thickness, may also have 
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layed a rolei in development of abnor- 
-mal fitness. Steroids are known to 
increase body fat composition, causing 
he characteristic cushingoid habi- 
us." Steroids can also produce a my- 
opathy with reduction in proximal 
muscle strength’ that could contrib- 
ute to the lower functional endurance. 
owever, improvements in fitness did 
ot correlate with reductions in ste- 
‘oid dosages. Therefore, it seems un- 
ly that steroids played a primary 
usative role in the development of 
e original abnormalities in fitness. 
The results of the nine-minute run 
d skin-fold thickness tests may not 
have been well explained by the med- 
al variables because of the relatively 
mogeneous nature of the sample: 
ost of the patients had a history of 
TA, hadhad asthma for many years, 
and had experienced exacerbation of 
their disease in the year before test- 
ing. However, the patients were not 
homogeneous for a measure of the 
most severe asthma, a history of res- 
piratory failure or hypoxic seizures, 
and. the amount of medical services 
use in the year before testing. Sur- 
prisingly, neither a history of respira- 
tory failure/hypoxic seizures nor med- 
ical services use were associated with 
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Quotables: 


fitness. 


Participation of these children ina 


multifaceted physical rehabilitation 
program was associated with improve- 
ments in three of the four areas of the 
HRFT, with increases of 52% in the 
nine-minute run, 18% in sit-ups, and 
10% in reach. The changes in the nine- 
minute run were greater than those 
observed in the studies of the running 
training programs for asthma re- 
ported by Nickerson et al‘ and Fitch 
et al, who documented improvements 
of 18% in the distance run in 12 min- 
utes and 11% in maximal oxygen con- 
sumption, respectively. The greater 
improvement in subjects in our study 
may be due to the intensity and length 
of our rehabilitation program. The 
program used by Nickerson et alt was 
as intense as ours (four times a week) 
but much shorter (only six weeks). 
The program used by Fitch et alf was 
as long as our program (three months) 
but was less intense because the pa- 
tients were outpatients and atten- 
dance was only 68% of possible ses- 
sions attended. Even though the 
changes in functional endurance were 
significant, the scores in the nine- 
minute run tests were relatively resis- 
tant to change, improving from a mean 
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-inthe 19th percentile to only the 29th 


percentile. The skin-fold thickness did 


not improve at all. Correction of ab- 


normalities of the degree present. in 
our children apparently requires long- 
term rehabilitation. 

Monitoring fitness and providing in- 
tervention as soon as. abnormalities 
are noted probably should be included 
in the care of all patients with asthma. 
Documentation of levels of fitness may 
be especially important in patients 
who require oral corticosteroids be- 
cause of the known side effects. of 
steroids on muscle strength. While 
there are no data demonstrating that 
early initiation of exercise. programs 
in patients with severe asthma can 
prevent the abnormalities in fitness 
observed in our patients, it would seem 
that maintenance of fitness would be- 
easier than rehabilitation once major 
abnormalities are present. 
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Parent Salvage and Parent Sabotage in the 
_ Care of Chronically Ill Children 


i “Penelope Krener, MD, Raymond Adelman, MD 


. Adaptive parental behaviors pro- 
duced from dealing with prolonged ill- 
ness may sabotage medical care of the 


-chronically ill pediatric patient. Such 


-parental behaviors may be the result of 
unsuccessful intrapsychic or interper- 
sonal salvage operations in the re- 
sponse to the strains resulting from 
lilness In their child. They may resemble 
“psychopathology, but actually can be 
_ teversibie. Five cases are presented to 
-illustrate differential diagnosis of parent 
_ difficulties ranging from adaptive strain 
in normal parents to Munchausen’s syn- 
drome by proxy in parents of children 
with chronic illness. A typology of par- 
-entchild pathology in health and 
z chronic illness is presented. The litera- 
ture is reviewed, diagnostic features are 
~ elaborated, and management strategies 
-= are suggested. 
(ADC 1988;142:945-951) 


Children's responses to severe illness 
are well described! in the litera- 
ture on the influence of illness on 
children, the fears they have disclosing 
"pain, and how they signal their care- 
-< takers, or avoid disturbing the en- 
vironment. Major adaptive tasks 
described for the child with life- 
- threatening and terminal illness’ are 
‘separation, pain, control, and con- 
cerns about honesty and trust in com- 
munication with medical staff. Given 
that it is abnormal to be chronically 
_ill,®? it is not surprising to find that 
= accommodation to this sad situation 
_ produces behaviors that would be la- 
- beled deviant for healthy children and 
their families. 
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THE BRUTALIZATION OF 
CHRONIC ILLNESS 

The family of the chronically ill child 
faces psychological demands to deal 
with unresolved grief for the child’s 
normalcy or anticipatory grieving for 
his death. Tactically, the child’s illness 
suspends many family activities, 
drains financial resources, unbalances 
the needs of the ill child and those of 
healthy siblings, and strains the par- 
ents’ marriage. Medical care and hos- 
pitalization typically polarize parental 
roles. The childs illness skews the 
balance between dependence and his 
expected progression toward devel- 
oping autonomy and control over him- 
self. An experience of diminished 
parental competence is inevitable. 
Siblings pay a silent price of helpless 
anxiety, resentment, and guilt.” 

Five ways that the parent must 
adjust to a child’s chronic illness po- 
tentially distort so-called good parent- 
ing. These are not obligatory features 
of families with chronically ill children, 
but they are typical parent maneuvers 
to salvage their childs development 
against the corrosion of chronic illness. 

First, constant recalibration to the 
ill child’s needs makes it harder for 
the parent to take readings of his 
capacities; the ensuing confusion may 
simulate the “blindness” to develop- 
mental capacities for which abusive 
parents are known. Second, symbiosis 
or regression of the parent-child pair 
together, in fact a normal adaptation 
by the attuned parent to a child’s 
illness, brings with it a certain fusion 
of feelings of the mother and child, a 
tilt toward nonverbal communication, 
and special distancing from persons 
outside the caring dyad. Third, the ill 
child’s parents commonly doubt their 
ability to meet all the childs needs. 
Indeed, nurturing virtuosity is re- 








quired to respond to the often contra- 
dictory demands of a small person who 
wants independence but also pamper- 
ing, and whose “baseline” of capacities 
is an unstable one. Fourth, if the child 
is repeatedly hospitalized, and exam- 
ined and cared for by many phy sicians 
and nurses, the parental task of pre 
paring the child to deal with the world 
becomes impossibly complicated. In. 
durated by professional encounters, 
and vigilant for inevitable misunder- 
standings in the child’s care, mothers 
commonly feel urged to take acti 
roles to spell out their child's need 
and to keep track of medications an 
treatments. At times, these effort 
may resemble authoritarian struggles 
with staff or overly possessive beha’ 
ior toward the child. Fifth, for mo: 
families, it is operationally socially 
isolating to have a chronically ill child, 
How does the distortion of parent- 
ing brought about by chronic illness, 
compare with five typical characteris- 
tics of families who actually abuse 
their children? First, lack of empathy 
and “blindness” to the child’s develop 
mental needs predispose abusive par- 
ents to misperceive their children’s 
naughtiness as being bad and punish- 
able. Second, such parents are said to’ 
have poor interpersonal boundaries, 
and in the case of parents with Mun- 
chausen’s syndrome by proxy, to be 
characteristically symbiotic with their: 
children. Third, abusive parents have 
poor nurturing ability, often because 
they were abused and badly cared for 
when they themselves were small. 
Fourth, they exhibit authoritarianism 
about their children and consider them 
like possessions, over which they have _ 
perfect privileges to deal with in any | 
way they wish, including rights to. 
physically punish them. Fifth, social 
isolation is commonplace, because the 
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same ‘Gnberpersonal problems that 
ake it impossible to be a good enough 
parent also obstruct other relation- 
ships. 
While “good” adaptation to a chronic 
illness may be pathological if carried 
into “normal” settings, nevertheless, 
it is what the chronically ill child 
arns as his daily life-style. Parents 
ho acquiesce to the parenting distor- 
ions imposed by chronic illness in 
ir child are seen as more tractable 
d cooperative by health care person- 
el. Conversely, parents who freely 
xpress pain or discouragement over 
aving a suffering child, who admit 
convenience and boredom with care, 
or impatience with whining and com- 
plaints, may be a “management” prob- 
lem to overtaxed health care service 
ystems that rely on parents for auxil- 
liary support. 
_ Thus similar parenting behaviors 
_ may result from several causes. 
_ Whether behavior is labeled charac- 
_ terologically dysfunctional or situa- 
- tionally adaptive has to do with its 
_ inflexibility to changes in the person's 
- psychosocial environment. However, 
_ since the parent of a chronically ill 
__ child is more or less trapped in the 
_ hospital environment and in the illness 
context, this is almost an academic 
concern; the daily business of adjust- 
ing to the situation and of communi- 
ating with the child’ caretakers must 
oon. 









































PATIENTS WHO BREAK 
THE RULES 


< So-called normal long-term pediat- 
rie patients and their parents have 
these difficulties; however, physical 
illness also afflicts imperfect persons. 
Such patients are familiar enough to 
: “cranks,” “crocks,” 
“erackpots.” They have been more for- 
mally termed “difficult,” “hateful,” or 
“borderline” patients,**° who soma- 
tize, obfuscate, and complain, but re- 
ject. help, sabotage remedies, and 
overuse medical services, or abuse and 
- generally thwart their physicians’ best 
intentions. 

For. patients with psychosomatic 
disorders, biologic vulnerability. al- 
lows their medical illness to flourish 
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in the field of their developmental 
failures. The illness becomes ingrown 
to their coping mechanisms and self- 
image to an extent that blights their 
medical treatment with complications 
and relapses. In such families when it 
is the child who is ill, psychosomatic 
illness patterns are intimately shared 
with the parent.” 

Factitious illness may evolve from 
parallel developmental misfortunes; it 
must be resorted to when the patient's 
body does not comply with his need to 
be sick.*** The extreme example of 
such a patient is the patient with 
Munchausen’s syndrome," and the 
combination of such pathology with 
parenthood produces the dramatic 
form of child abuse termed “Munchau- 
sen’s syndrome by proxy,” a syndrome 
in which for odd psychological moti- 
vations, a parent creates striking and 
frightening symptoms in their child 
and tricks physicians into believing 
that the child is seriously ill, and into 
making serious diagnostic intru- 
sions.*** Underlying such medical 
mischief is desperately serious psy- 
chopathology,* with nontrivial 
symptoms, such as impaired reality 
testing, alexithymia, somatization, or 
paranoia, and often maternal histories 
of significant abuse, and emotional 
neglect." Reports of Munchausen’s 
syndrome by proxy that malign par- 
ents least are those in which the moth- 
ers psychiatric problems are most 
thoroughly evaluated. 

Comparing severely pathogenic par- 
ents with Munchausen’s syndrome by 
proxy with parents of chronically ill 
children reveals superficial similari- 
ties. To deceive their childs physi- 
cians, parents with Munchausen’s syn- 
drome by proxy have taught 
themselves paramedical skills that 
parents of chronically ill children can- 
not avoid acquiring in on-the-job train- 
ing at the bedside. Medically abusive 
parents often have histories of abuse, 
loss, psychiatric or medical problems 
with many hospitalizations, and mari- 
tal discord and peripheral spouses. 
However, her child’s chronic illness 
brutalizes, bereaves, and “hospital- 
izes” the normal mother along with 
the child, and dislocates and isolates 


the family. Psychosomatically patho- 
genic mothers view the child as valu- 


able, but damaged, and compare his 
symptoms with their own, but so may 
any parent when their child is chroni- 
cally ill. Focusing of maternal atten- 
tion on the child’s body products, 
blood, urine, and feces, which is taken; 
as a sign of pathology in medically 
abusive mothers, is an adaptive, al- 
most inevitable behavior of parents at 
the bedside of their severely sick child. 
Displays of inseparable maternal de- 
votion, and willingness to relieve staff - 
of care of the child patient, are termed 
controlling, “limpetlike attachment” in 
mothers with Munchausen’s syndrome 
by proxy, but such devotion is often 
seen in any mother of a very sick child, 
and in short-staffed pediatric wards 
with “family-centered care,” it may be 
actively encouraged. It is arguable 
then that chronic illness ‘itself may 
engender some features of the pathol- 
ogy of Munchausen’s syndrome by 
proxy, particularly when medical non- 
compliance contaminates the essential 
partnership among physician, patient, 
and parent. 

The deception of Munchausen’s syn- 
drome by proxy is sustained because 
the parent’s behavior may say one 
thing but their words another. 
Meadow" observes that ironically by 
doing one’s job as a physician, one 
colludes with the parents pathogenie- 
ity. He declares that diagnostic detec- 
tion should be made through observing ` 
behavioral patterns, since the history — 
is mendacious,"* and he outlines how 
to do this. Once the diagnosis is made, 
he finds that confrontation of the par- 
ent by the pediatrician works to break 
the pattern. He emphasizes that psy- 
chiatric consultation does not. How- 
ever, some parents unwittingly sabo- 
tage their childs medical care, and 
while many are “difficult,”. most. are 
not abusive. They may be troubled or- 
limited, and the sabotage may stem _ 
from bungled efforts to salvage some a 
aspect of the childs normal: existence 
or of their own sanity. os 

Recent inereased awareness of the y 
Munchausen’s syndrome by proxy and . 
of child abuse in general has led to 
improved. detection,” 3: and. perhaps: 
surprisingly, to overdiagnosis of this. 
unwanted syndrome, even in children 
with unequivocal chronic illnesses. 
The Table shows a typology of parent- 
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Parent/Child Parent 
< Behavior Behavior 
<- Normal/well OK 
Difficult and Vexing 
disturbed/well 








Normailiill (patient 1) Stressed, but coping 





Difficultéll (patients 2 











Hard to 
and 3) communicate 
eee medical 
information 
Disturbded/ill May be 
“(patient 4) noncompliant; 
child may do 
worse in parents’ 
care 
Munchausen's Appear cooperative 


syndrome; by 
proxy/ill (patient 5) 


but harm child by 
producing signs of 
serious illness 


*HPI indicates history of present illness; PMH, medical history. 


child pathology along a continuum, 
with physically healthy children at one 
end, and ill victims of Munchausen’s 
syndrome by proxy at the other. At 
the benign end of the continuum, med- 
ical knowledge is required. At the 
- “troubled” end,” psychological sophis- 
_ tication is demanded to treat the pa- 
“tients illness without being defeated 
by psychological problems in the child, 
the parent, or by emotional responses 
in yourself, the stressed care- 
~ taker.'°“°. The physician should locate 
his patient in this grid. He does this 
based on systematic assessment of the 
parent, the sickness situation, includ- 
Ing the story of the illness, his aware- 
ess of his own responses as a care- 
s his direct observations of the 
_ child, and his knowledge of his hospital 
__ setting. The acronym “PSYCH” spells 
‘in turn the parent, the sickness situa- 
tion, yourself (the caretaker), the 
child, and the hospital. Five case vi- 
| gnettes of children with chronic ill- 
_ messes are alphabetized in order of 
ascending parental psychopathology 
id are located in the Table. 
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S Y 
Sickness Yourself 
Situation Caretaker 

Usual childhood Pediatrician easily 
events treats, no 


Problems, accidents, 


psychiatric needs 
Pediatrician relation 


somatoform strained, may refer 
disorders to psychiatrist who 
can help 
HPI and PMH* Pediatrician treats: 
coherent psychiatrist works 
with team 
HPI and PMH Pediatrician 
confusing and frustrated; 


complex; many 


psychiatrist often 















physicians involved and may 
involved help 
HPI and PMH Pediatrician 
sounds tragic, with thwarted, 
criticisms of overwhelmed; 
pravious psychiatrist hard 
physicians to give help 
directly to the 
patient, except to 
team 
Elaborate, cunning Pediatrician is 
deceptions, tricked, and is very 
falsifications of angry: psychiatric 
records and of consultation 
body secretions, rejected unless 
direct assults on court ordered 


child 


ILLUSTRATION OF CASES 


Case A.—Juvenile diabetes mellitus was 
diagnosed at age 5 years in a 14-year-old 
girl and treated uneventfully until adoles- 
cenee, when she once experimented with 
increasing her insulin to lose weight. Di- 
agnosis: V62.89—adolescent life-cireum- 
stance problem. Treatment: the pediatri- 
cian met with her individually and talked 
about the difficulties of being different in 
adolescence. She was then able to under- 
stand the anger underlying her dangerous 
behavior. 

Case B.—An 11-year-old boy also had 
juvenile diabetes mellitus diagnosed at age 
5 years. He was considered “brittle” to 
medical treatment, despite extensive ef- 
forts to educate parents, and frequent of- 
fice visits. His parents failed to ally with 
the pediatrician or endocrinologist, did not 
follow advice consistently, and, exhausted, 
rarely visited him in the hospital during 
many episodes of ketoacidosis, including 
one associated with coma and seizures. 
Psychiatrie evaluation disclosed a chaotic 
family wherein the boy’s diabetes had be- 
come an entrenched psychosomatic syn- 
drome. Diagnoses: V61.20—parent-child 
problem, and 313.00—overanxious. disor- 
der. Treatment: outpatient psychiatric 


c H 
Child Health Care 
Behavior Setting 
Develops well Routine service use 
Behavior problems, “Doctor-shoppers” 
psychological overutilize 
illnesses services 
May be dependent, Good alliance with 
regressed, or sad caretakers 
Regressed, System perturbed, 
uncooperative, or eg, mobilization of 
overly limited consults, calling 
parental lack of many consults 
understanding f 
All of above plus Major dislocation of 
behavior problems, system; maximal 
symbiosis administrative ~ 






impact, or suits 









Child is victim, may Excessive utilization, 








collude with deception, 
parent; usually becoming 
symbiotic adversarial when 







abuse uncovered 



































treatment over 18 months included beha 
ioral modification until target symptom: 
resolved, and later play therapy and mari 
tal and family therapy was instituted with 
improved outcome. 

Case C.—A 12-year-old girl had liv 
failure secondary to congenital a, -antitry 
sin deficiency. Transplantation was delayed. 
by difficulty in finding an organ. Her moth- 
er's affective instability was noted during 
this period and nurses expressed concern 
about the child’s need to be parental to her, 
The mother did not allow the girl to express. 
anxiety or discomfort. Local television’ 
aired the child’s vigil for a liver; coinciden- 
tally a donor was found through conven- 
tional sources. After a successful trans- 
plant, the child’s mother continued intense 
encouragment of local media publicity, wit! 
frequent televised contact during which 
she presented herself as saintly and strong. 
Outwardly cooperative, cool, and in control 
of her feelings to an extent very unusual 
for parents whose children are undergoing 
transplant surgery, the mother was uneni- 
pathetic as she forced the girl to “buck up: 
and face the cameras.” ; 

When the patient went home, the public- 
ity subsided but medical management 
problems developed. For example, al- 
though strictly cautioned against violent 
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physical activity, mother encouraged the 
patient to do gymnastics after surgery 
because it would “make her feel better and 
help her get her figure back.” The patient 
was readmitted to the hospital with severe 
organ rejection and undetectable cyclospo- 
rine levels, although the dose had been 
redoubled. The mother protested shocked 
surprise, yet appeared delighted to be back 
on the transplant ward. Medical noncom- 
pliance was suspected and psychiatric con- 
sultation was sought. On interviews, the 
mother was guarded and maintained a 
glossy heroic front. Her psychosocial con- 
erns were promptly relayed to the psychi- 
atrist by the nurses, whereupon she denied 
them, eschewing contact with the consul- 
tation liaison team, explaining: “Oh, I just 
wish they’d leave her alone; they depress 
her.” Diagnosis: the mother, 301.81—nar- 
cissitic personality disorder, underlying de- 
‘pression with grandiose experience of hav- 
ing a special child; the patient, 309.00— 
‘adjustment disorder with depressed mood. 
Treatment: the patient’s mother, with ob- 
“vious secondary gain from her child’s ill- 
"ness, repelled any change in her current 
adjustment. A strategy was developed to 
| involve the father in regular contact with 
_ the care plan, and to encourage the patient 
-<in her own self-care. A coordinated treat- 
ment approach for the mother’s anxiety and 
impulsiveness helped every encounter with 
members of her childs care team to be 
_ -consistent and therapeutic. Outcome: the 
rejection episode resolved. In this 
-case engaging the healthier parent in mon- 
itoring the patients care, and giving the 
patient more autonomy, let this preadoles- 
“cent recover and accomplish age-appropri- 
- ate developmental separation from her 
“mother. 
Case D.—The condition of a 9-year-old 
boy with cystinosis deteriorated due to 
“medical noncompliance; he had multiple 
admissions for dehydration, hypokalemia, 
and hypophosphatemia, severe weakness, 
` a femoral neck fracture, and other compli- 
cations, At home, his mother sometimes 
withheld fluids as a punishment to make 
him eat. Clinic attendance was erratic de- 
spite telephone or written reminders. Her- 
elf a survivor of an abusive childhood, the 
‘patients mother was a strong and healthy 
athlete, with no secondary gain from his 
“fllness. In the hospital she was verbally 
abusive to him. To the psychiatry consul- 
-tant, in a joint session with the patient, she 
“yelled “how would you feel if you got stuck 
“with a kid like this?” Toward nurses, she 
“was flippant and emotionally uninvested: 
; “Hey I've done my time, riding that win- 
-dowsill,” or acknowledging “Those nurses 
‘are OK.” She was overtly adversarial to his 
pediatrician. She devised exploitative re- 
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lationships with nurses and other parents, 
receiving loans and meal tickets from them. 
Although effectively manipulative, she be- 
trayed underlying chaotic neediness and 
distress and a history suggestive of bipolar 
mood disorder. We learned that a preexist- 
ing pattern of intermittent medical non- 
compliance had escalated with a family 
crisis: the murder of the patient’s father. 
The mother's history of carrying out suc- 
cessive liaisons, and various antisocial ac- 
tivity, such as fraud and theft, came to 
light. She became clinically depressed with 
vegetative signs after she was jailed for 
writing bad checks. Diagnosis: the mother, 
296.62—mixed bipolar mood disorder, and 
301.70—antisocial personality disorder; 
the patient, 309.00—adjustment disorder 
with depressed mood. Treatment: inter- 
vention was marked by successive failure 
of behavior modification and family inter- 
vention with mother and child. During 
court-ordered individual psychotherapy, 
the mother alternated glib recountings of 
numerous schemes with sad stammerings 
about obstacles to her happiness. Outcome: 
protective services removed the patient 
from the mother’s care because of persist- 
ent medical noncompliance. In a foster 
home, there were no further medical man- 
agement problems. Although the boy 
thrived medically and resumed growth, he 
pined for his mother, who, for ali her cruel 
and moody behavior, was still the most 
dazzling and intimate adult in his life. 

Case E.—A 9-year-old girl had nephro- 
pathic cystinosis with Fanconi’s syndrome 
complicated by cirrhosis, gastrointestinal 
tract bleeding, thrombocytopenia, and he- 
molytic anemia requiring splenectomy. She 
had multiple hospital admissions for se- 
vere electrolyte abnormalities, including 
marked hyponatremia, hypokalemia, aci- 
dosis, and hyperphosphatemia, as well as 
hypothyroidism, all easily corrected by in- 
hospital administration of the same medi- 
cations that had been prescribed for her 
outpatient care. With progression to end- 
stage renal failure, severe hypertension 
developed, and hyperphosphatemia per- 
sisted, resulting in widespread metastatic 
calcification, involving skin, vasculature, 
and joints. All four heart valves became 
calcified, with severe mitral regurgitation 
and aortic stenosis. 

The patient’s behavior, clingy, “cute, ” and 
regressed, alternated with an “old-before- 
her time” worried demeanor. We learned 
she actively colluded in the medical non- 
compliance, for example, by stuffing her 
pills into the sofa upholstery. Her mother 
had a prior substance abuse disorder, and 
admitted to drinking binges during the 
girl’s hospitalizations. The patient had once 
been removed by Children’s Protective Ser- 


vices because of medical neglect, but was 
placed with family members.and eventually 
returned home. Protective services told 
her physician that unless there was active 
abuse and her life was in “immediate dan- 
ger” she could not be removed again. 

The patient spent hospitalizations qui- 
etly in bed with the telephone on her lap, 
dialing her mother, asking when she would 
visit, and receiving promises, but fre- 
quently her mother did not show up. The 
mother’s behavior toward the girl was irri- 
tably fused; she would scold her for being 
overly demanding and later they would curl 
up together to sleep or watch television 
like a pair of kittens. On one hand she 
complained of the confinement of having an 
ill, fragile child; on the other she boasted: 
“Taking care of her is my full-time job— 
the only job I can keep!” The child’s behav- 
jor was fractious, petulant, and mopey 
when her mother was there, but with other 
adults, she engaged in a playful curiosity, 
alleviating her anxious “little-old-lady” 
look. The mother enjoyed the hospital, 
called staff by their first names, and ap- 
peared at the nurses’ stations to announce 
“I’m here now!” A friendly, “regular cus- 
tomer,” she felt at home, and for years 
freely told other parents that her child was 
dying. Reenacting a familiar adversarial 
posture toward men, authorities, and phy- 
sicians through the “uniqueness” of the 
patient's illness and the need for recurrent 
admissions, she staged repeated confron- 
tations with the nephrologist. Diagnosis: 
the mother, 305.92—substance abuse dis- 
order, and 301.50—hystrionic personality 
disorder; the patient, 309.21—separation 
anxiety disorder, 315.50—mixed specifie- 
developmental disorder, and .309.88—ad- 
justment disorder with withdrawal. Treat- 
ment: several treatment interventions 
failed: hospital consultation resulted in 
amiable pseudoagreement and no behav- 
ioral change. In family sessions, the family 
appeared guarded and joined ranks with 
mother, perhaps to preserve their contact 
with the patient. Calling childrens’ protec- 
tive services did not result in out-of-home 
placement, and escalated the adversarial > 
process, although subsequently there were 
fewer missed pediatric renal clinic appoint- 
ments. However, for court-mandated out- 
patient psychotherapy there were innum- 
erable missed appointments; the mother. 
claimed she could not get through by tele- 
phone but never left messages. When she 
did come to the psychiatry clinic, she com- 
plained that it was boring for the patient. 
The outcome was progressive deteriora- 
tion, cardiac calcification, and death, At 
the girl’s funeral, her physicians and nurses 
were struck by the mother’s inappropriate 
jollity. 
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COMMENT 
Hospital Ecology 
Chronic illness in children brings 
_ about long relationships between chil- 
< dren, their parents, and the pediatric 
< caretakers; some of these improve over 
time while others deteriorate. When 
relations become strained and frac- 
ture with mutual accusations it is not 


inthe sick childs best interest. Re- 


_Sponses that are common, even sensi- 
ble, in healthy settings become dis- 
putable in tertiary-care medical 
settings. For example, it has been 
estimated that most parents fail some- 


f what to comply with medical recom- 
~ mendations,’ but in chronic childhood 


~ illness, the stakes are higher, the sur- 
veillance is better, and this becomes a 
contended issue. 

The etiquette of physician-patient 
encounters assumes a status gap, with 


the physician presumed to be more 


educated and knowledgeable, and im- 
bued with more authority. Accord- 
ingly physicians’ language, that of 
medical terminology, prevails. Emo- 
tional matters such as patient fears 
are translated into language of medical 
symptomatology, and comfort giving 
may take the form of prescriptions. 
Although we know that “healthy de- 
nial” is associated with faster 
- recoveries," it implicitly violates com- 
munication between the patient and 
physician. The presence of multiple 
„physicians and nurses fragments elin- 
-ical observations of the mothers, as 
well as of the patients. Time-pressured 
history taking may let certain non- 
representative actions of stressed par- 

: ents become metonyms for their whole 

< character, and mistaken details of his- 
tory, repeated without reexamination, 
- may ossify in the chart. In complex 
<: tertiary-care settings with multidis- 
< ciplinary teams, trainees, and consul- 
` tants, communication easily be- 
omes fragmented, caretaker roles 
may stereotype relationships, and the 
_ resulting shallowness of contact fails 
< to correct those distortions. The many 
‘medical consultations inflicted on the 
long-term patient may. stimulate 
_ growth of parental obsessions on the 
_ details of the child’s illness, like those 
n spontaneously seen in mothers of 
unchausen's syndrome by proxy vic- 
s.” Indeed, possibilities for confu- 
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sion of patients with victims of Mun- 
chausen’s syndrome by proxy are 
proportional to the technological ad- 
vancement of the medical settings to 
which they gravitate.” 

Chronically ill children inspire side 
taking. Sincere conflicts of opinion 
may arise about the child’s best inter- 
est. Advocacy for the child can at times 
be opposed to advocacy for the mother 
or for the harried medical care team. 
When things go badly enough, the 
consultation liaison psychiatrist is 
called in. In the circulation of the 
hospital, this individual functions 
somewhat like a mast cell, and goes 
where there is pain, injury, and inflam- 
mation. 

However, in the hospital setting, 
introducing the psychiatrist disequil- 
ibrates an already unstable situation. 
He speaks another “language,” that of 
affeets, psychiatric symptoms, devel- 
opmental increments, defenses, and 
relationships. This new language must 
be introduced into an already infor- 
mation-overloaded system. Because 
the psychiatrist is rarely called during 
the honeymoon phase of agreement 
between the parent and physician to 
comment on how well things are going, 
he is usually introduced to the parents 
by the time they are weary of meeting 
new specialists. They have been so- 
cialized to expressing their worries 
and fears in the language of medical 
terminology and technological fluctu- 
ations. They often deny that their own 
personal history is important in the 
matter of their child’s care, and as they 
are trying to keep up their emotional 
strength, they may not relish having 
their painful and vulnerable feelings 
explored. In fact the very summoning 
of the psychiatric consultant may be 
seen as a reproach from their pedia- 
trician who might not have had the 
courage to criticize them to their face. 


Management: Optimizing Salvage 


In all treatments, to proceed with- 
out clear diagnostic definition is reck- 
less. Psychosocial management is no 
exception. Thus the discussion so far 
has stressed careful understanding of 
what goes on behind the symptoms 
before a plan can be tailored based on 
a pragmatic assessment of liabilities 
and resources in the milieu. Progres- 





sively intensive strategies are re 
quired if the patient is far along th 
continuum of severity of parental psy: 
chopathology. 

So-called normal parents of chroni 
cally ill children can be assisted i 
salvaging good developmental experi. 
ences with and for their child, b; 
support, honest communication, ‘an 
shared decision making. The pare: 
of patient 1 (case A) put such supp 
to good use. Parents presenting tou 
management problems can be help 
if their own personal problems can’ 
understood in a nonjudgmental and 
matter-of-fact way, and if they can be 
taught to separate their problem 
from those of their child. Rallying the 
support of family, clergy, and chil 
psychiatrist can be useful tacties, de- 
pending on whom it is easiest fort 
parent to allow to help them. Asin t 
work with patient 2 (case B), this may 
be a slow process, passing througt 
several steps of parent growth and 
moltings of child symptomatology. 

If the parent creates tough, variab! 
problems, and if their attempts. 
salvage their self-esteem take the 
form of maneuvers that sabotage the 
treatment, as in case C, it may be 
necessary to build inte the care plan a 
component of milieu therapy to sup- 
port the parent enough so that they 
do not obstruct the child’s treatment. 
In case D, this required considerable 
staff mobilization, frequent team 
meetings, putting the psychosocial 
problem at the top of the problem lis 
and carrying out careful psychosocial 
maintenance operations to keep t 
delicate support structure from frac- 
turing under pressure of fresh crises, 
Even with this degree of care, medical 
noncompliance may persist, although 
not necessarily as in case D, to a 
degree qualifying for legal removal of 
the child for medical neglect. Dete 
mination of medical neglect is a highl 
individualized decision heavily influ- 
enced by court custom and physician 
input. If ground is steadily lost in the 
child’s medical care and in the relation- 
ship with the family, as in cases Dand 
E, it may be necessary to call a chil 
protective service agency with the 
goal of offering surveillance with clout. 
This may provide legal reinforcement 
for the medical team where persuasion 
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has failed, or separate the child from 
the parent if all other measures fail. 
_ Salvage attempts that may be dis- 
torted features of “normal” parenting 
if the child is sick, may become estab- 
shed habits if the child is chronically 
ill. Strains on parental development 
are continuous when the child’s illness 
‘unremitting, especially if the par- 
nt-child pair is removed from the 
ome to the hospital. In some cases 
he mother sabotages her child’s 
ealth and his/her medical care in an 
ttempt to salvage her own sanity, to 
aster an earlier impossible chal- 
nge, or to live with a personal neu- 
tie conflict. Thus medical noncom- 
liance may occur through neglect, or 
through active, not always consciously 
nderstood, behaviors that are at- 
empts to reenter the medical milieu 
and freshly master the special chal- 
nge created within the parent by the 
childs illness. Adjustments to abnor- 
al situations may be iterative and 
insidious; neither the parent nor the 
hysician may preserve enough per- 
spective to accurately detect the skew- 
ing in a parent-child relationship that 
has occurred in the accommodation 
process. It has been well described 
that the obstacles to treatment of 
Munchausen’s syndrome by proxy” 
stem not only from the disguises that 
delay recognition but also from the 
‘information barrier to the clinical in- 
_truder achieved by the symbiosis be- 
tween mother and child, the convinced 
and convincing denials of parents, who 
re in fact unaware of their motives, 
and the disbelief of legal authorities. 
_ However, recognition of subtler paren- 
al sabotage is also difficult because of 
\daptive changes in parenting impelled 
by the strains of the child’s illness. 
Why are child psychiatrists so often 
unable to be useful in these taxing and 
ragic situations? First, we reem- 
phasize that we deal here with severe 
psychiatric syndromes. When an ill- 
ness is grave, one needs not only the 


psychiatric consultation will not “fix” 
a deep and malignant developmental 
problem, even if the psychiatrist 
knows exactly what the problem is. 
Treatment. of disturbed and char- 
_acterologically. contorted persons is 
_ not quick or easy. In reported cases of 
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treated parents with Munchausen’s 
syndrome by proxy,“ treatments 
were court ordered and long, in terms 
of years, and used multimodal ap- 
proaches, such as psychiatric hospital- 
ization for the mother in one case. 
Bentovim* states that the child psy- 
chiatrist must be integrated within 
the pediatric hospital, and included in 
deep involvement with the pediatri- 
cians, so assessment of parent and 
child can be made in a pediatric con- 
text. Without regular time and con- 
tact, the subtleties of sabotaging con- 
ditions such as medical noncompliance 
and Munchausen’s syndrome by proxy 
will be missed and the liaison psychi- 
atrist will not have a helpful role. No 
matter how clever he is, if the child 
psychiatrist cannot combine his obser- 
vations with those of the medical care 
team, he is like a tourist trying to 
achieve the sort of synthesis and anal- 
ysis worthy of an anthropologist. 
Chronicillness defeats the physician, 
and especially outrages our hopes for 
our pediatric patients. A stubborn 
struggle against the child’s illness may 
repeatedly redirect the caring physi- 
cian toward new medical strategies for 
its management. In allying with the 
parents to this end, the medical team 
may unwittingly collude in the devel- 
opment of abnormal parental behavior. 
The technological imperative may ob- 
struct secondary prevention by de- 
flecting energy away from psychoso- 
cial to medical care. This distracts 
from experiencing with and enduring 
with the patient, so the shared victo- 
ries, when they occur, may be as lack- 
ing in humanity as the shared defeats. 


CONCLUSION 


Chronic illness in children may pro- 
duce adaptive parental behaviors that 
resemble psychopathology. Illness 
also may occur in families where psy- 
chopathology preexists and at times it 
potentiates such psychophathology. 
Parental behaviors that sabotage med- 
ical care of their children may be the 
result of unsuccessful intrapsychic or 
interpersonal salvage operations. It is 
important to distinguish these from 
more. malignant behaviors that. sabo- 
tage the child’s medical treatment be- 


cause of conscious or unconscious pa- 


rental inner conflicts about the ill 
child. A typology of parent-child pa- 
thology in health and chronic illness 
has been presented, ranging from 
adaptive strain in normal parents to 
Munchausen’s syndrome by proxy in 
parents of children with chronic ill- 
ness. Diagnostic features. have been 
elaborated and illustrated with case 
histories, and management strategies 
suggested. 
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Purpose.—This department is intended to share information concerning educational efforts in 
the broad field of pediatrics. We welcome studies on the following topics: undergraduate and 
graduate education in medicine and allied health occupations; education of patients and families; 
and health education for the general public, the community, and organizations that contribute to 
the promotion and improvement of the health of children. 


Editorial Comment.—This article discusses a new and important concept in pediatric 
cardiology. Preventive cardiology clinics seem to be springing up all over the country. How many 
clinics and what services are available to our patients? What is required to start such a clinic? 


This survey addresses these questions.—H.D.A. 


-Pediatric Preventive Cardiology Clinics 


J. Timothy Bricker, MD; Richard M. Schieken, MD; William B. Strong, MD 


Atherosclerotic cardiovascular dis- 
~ "ease is the leading cause of death 
in the adult population in our society. 

Cardiac diseases due to diphtheria, 

rubella, and rheumatic fever are cur- 

rently extremely rare in comparison 

_ with the incidence in previous gener- 

. ations.’ This is, to a great extent, due 
to successful practice of preventive 
_ medicine in the offices of pediatricians. 

Although the clinical manifestations 

of atherosclerotic cardiovascular dis- 

ease seem to be in the distant future 
= for children, there is good evidence 
< that the pathological process begins in 

‘childhood.'* Furthermore, there is no 
` question that behavioral aspects of a 

coronary disease—prone life-style have 
_ their roots in childhood.*’ Efforts di- 

ected at the prevention of adult ath- 
rosclerotic cardiovascular disease are 
being increasingly incorporated into 
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the practice of pediatrics. 

Pediatric preventive cardiology clin- 
ies have developed in the recent past 
for several reasons. The incorporation 
of preventive cardiology efforts in pe- 
diatric practice leads to the identifi- 
cation of patients who the pediatrician 
wants evaluated further or treated in 
a tertiary center. These patients po- 
tentially benefit from the presence of 
an organized pediatric preventive car- 
diology clinic at the medical center. 
The multidisciplinary nature of a pre- 
ventive cardiology clinic leads to co- 
ordination of services available to the 
patient. In some instances, pediatric 
preventive cardiology clinics have 
been developed for house staff and 
medical student education. Preventive 
cardiology clinics in pediatric depart- 
ments also have been developed for 
purposes of clinical research. 


REASON FOR THIS SURVEY 


Ata recent conference regarding preven- 
tive cardiology practice, the question of 
the number and scope of pediatric preven- 
tive cardiology clinics was raised. We were 
aware of several such clinies but had no 
specific information in this regard. A ques- 






_ uted to pediatric department chairpersons 
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tionnaire was developed for the following 
purposes: (1) to become aware of clinicians 
who may be proceeding in a different, and 
perhaps better, manner than we are in ou 
own pediatric preventive cardiology clinic - 
(2) to develop a list of active or beginning 
clinics that might be willing to participat 
in clinical trials of new therapies that wo 
not be possible at any one center; (3) to 
develop a list of clinicians interested in this 
field for use when patients move to other 
parts of the country or when pediatricians 
call from other areas of the country with 
questions about a specific patient; (4) to 
assess the. availability of clinic directo: 
potentially interested in the setting an 
reviewing of guidelines; (5) to obtain an- 
address list for the possible future dissem- 
ination of information regarding educa. 
tional materials or the availability of fund- 
ing in this field by the National Institute 
of Health, Bethesda, Md, and others; an 
(6) to evaluate trends in costs and reim 
bursement in pediatric preventive car. 
diology. 


DISTRIBUTION OF THE 
QUESTIONNAIRE 


A one-page questionnaire was distrib- 













(listed by the Association of Medical School 
Department Chairmen), pediatric cardiol- 
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“University of California, San Diego 
iforni PN A. Honn, 





R. Wolfe 





K. Kuehi 
d Moore 


"National Childrens Medical Center ~ 
Uniformed Services University for Health Sciences 






: w Strong 





He Bucheleres 
D. Ruschhaupt 


A. Pickoff 


J, Newberger 













Michigan State University A. Sparrow 


University of Michigan A. Rocchini 
W. Pinay 


Wayne State University 
\ Ww. Weidman i i 


A Strauss 
S. Nouri 





Washington University 
St Louis University 





P. Hofshire 









Albert Einstein University 





C. Steeg 


Columbia University W. Gersony 

Mount Sinai K. Hirschhorn 

New York Medical College C. Williams 

Schneider Childrens Hospital N. Grootman, M. Jacobson 










` SUNY Health Science Center 










Case-Western Reserve University M. Jacobstein 








Ohio State University D. Teske 
Toledo University J. Hennessy 
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ogy program directors,‘ and National In- 
stitutes of Health preventive cardiology 
academic awardees in an attempt to iden- 
tify individuals in their institutions. with 
an interest in this area. A brief cover letter 
reviewed the purposes of the question- 
naire, as discussed above. 


RESULTS 


We obtained 52 responses to the 
questionnaire. Twenty-five centers in- 
dicated that a pediatric preventive 
cardiology clinic was already function- 
ing as of December 1987, and 20 cen- 
ters communicated plans for begin- 
ning a pediatric preventive cardiology 
clinic in 1988 (Table 1). In many cir- 
cumstances, institutions with no plans 
to initiate a pediatric preventive car- 
diology clinic had similar alternative 
clinics in effect. For example, children 
with hyperlipidemia at Cornell Uni- 
versity Medical Center, New York, are 
followed up in collaboration with the 
Rockefeller University Lipid Re- 
search Project and in a separate clinic 
if they are hypertensive. In other 
institutions, such as the University of 
Minnesota, Minneapolis, children are 
followed up in the preventive cardiol- 
ogy program of the Department of 
Internal Medicine. Several responses 
indicated that these patients would be 
evaluated in the general pediatric clin- 
ies, the general pediatric cardiology 
clinic, or by private practice pediatri- 
cians without other referrals. 

Each of the 25 pediatric preventive 
cardiology clinics already in operation 
offered evaluation and management of 
hyperlipidemia. Nutritional evalua- 
tion and therapy was also part of each 
of these clinics. Evaluation and man- 
agement of hypertension was included 
at 14 of these clinics. Eleven of 25 
pediatric preventive cardiology clinies 
included smoking prevention and ces- 
sation among the services offered. 
Management of adult family members 
is performed at nine of these clinics, ; 
either in conjunction with an internist 
participating in the clinie or limited- 
management with a referral of the 
more severe adult cases (Table 2). 

Current staffing at these clinies in- 
cluded a pediatric cardiologist and a 
dietician in almost all instances (Table 
3). Less than half of these clinics had 
pediatric house staff or medical stu- 
dent involvement as yet. Inclusion of 
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No. of 
Clinics 


Nutritional evaluation and 
management 
Hyperlipidemia evaluation and 
i management 
_ Exercise testing and 
tacommendations 
Relea) os of adult family 


F Heinin evaluation and 


management 
; | Smoking prevention and 
Sagal A 


n 
_ Management of adult family 
|. Stress management 


No. of 
Clinics 
Pediatric cardiologist 
Dietitian 
Nurse 
Psychologist 
Exercise physiologist 
Medical students 
Adult cardiologist 
Pediatric house staff 
Ambulatory service pediatrician 
Post-residency fellows 
Adult cardiology 
Pediatric cardiology 
Paediatric gastroenterology 
Preventive cardiology 
Social service 
Pediatric gastroenterologist/ 
nutritionist 
Epidemiologist 
Patient education specialist 
Pediatric endocrinologist 
‘Geneticist 
Adolescent medicine specialist 
Pediatric nephrologist 
Smoking cessation expert 
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psychologists, exercise physiologists, 
ambulatory service pediatricians, 
adult cardiologists, epidemiologists, 
pediatrie gastroenterologists, pediat- 
‘rie nephrologists, pediatric endocri- 
~ nologists, adolescent medicine service 
pediatricians, social workers, patient 
< educators, and smoking cessation ex- 
perts on the staff of pediatric preven- 
_ tive cardiology clinics around the 
: country reflects the multidisciplinary 
_ nature of attempts to prevent athero- 
__ sclerotic cardiovascular disease, with 
- mphasis varying from clinic to clinic. 
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The number of patients evaluated to 
date ranged from eight to 300 in indi- 
vidual clinics, with a mean of 86 pa- 
tients. Many clinics were very recently 
begun, and only 13 clinies had evalu- 
ated 50 or more patients. Great varia- 
bility was found in the follow-up fre- 
quency, ranging from monthly to 
yearly, with more frequent visits typ- 
ically planned shortly after the initial 
evaluation. There were 240 children 
followed up who were found to have 
cholesterol levels over 7.11 mmol/L 
(275 mg/dL) at these centers. Of these, 
190 (79%) are being treated pharma- 
cologically for hypercholesterolemia. 
Cost for initial evaluation was in the 
$150 to $200 range at most centers. 
Initial evaluation was free at one re- 
search clinic and was $30 at two others. 
The cost of laboratory evaluation was 
an additional $30 to $150 in most 
centers. Costs of the evaluation in 
Canadian programs were considerably 
lower than at the centers in the United 
States. 


COMMENT 


Many of the pediatric preventive 
cardiology clinies have been recent 
additions to medical school pediatric 
departments in the United States and 
Canada. A number more are planned 
in response to obvious needs for pa- 
tient care, education of medical stu- 
dents and residents, and clinical re- 
search. Although these clinics will 
serve a useful function, it is only fea- 
sible and desirable for the small pro- 
portion of the patients who are at the 
highest apparent risk to be followed 
up in this type of a clinic. In fact, the 
majority of pediatric preventive car- 
diology practice will, of necessity, oc- 
cur in general pediatric practice. Pe- 
diatric training programs will need to 
develop mechanisms for preparing pe- 
diatricians in the practice of pediatric 
preventive cardiology. A rational 
strategy for pediatricians to reduce 
risk in all children, not just those at 
very high apparent risk, is required.*" 
Educational materials and techniques 
developed at these pediatric preven- 
tive cardiology clinics will be useful to 
pediatricians in this regard. These 
clinics may serve as a source of pa- 
tients for collaborative multi-institu- 
tional trials. 
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The family at increased risk for 
future coronary disease includes those 
with (1) a family member who suffered 
a myocardial infarction before age 55 
years; (2) family members with levels 
of low-density lipoprotein cholesterol 
exceeding the 75th percentile for age; 
(3) family members with excessively 
low levels of high-density lipoprotein 
cholesterol in the family; (4) a famil 
history of hypertension and/or strok 
(5) a family tendency. for excessi 
weight gain at any age, especial 
excessive weight gain during adul 
hood; and (6) a smoker in the hous 
hold.” Children in these families a 
particularly in need of effort to pre 
vent future coronary disease, T 
ideal preventive program will be 
cost-effective, time-efficient set of i 
terventions that can be initiated an 
monitored by the child's pediatrician 

That there is great variability. 
services offered and in staff involv 
in the pediatric preventive cardial 
clinics represented in this survey 
neither surprising nor bad. Many of 
these clinies are in early phases of 
development, and there is room fc 
flexibility in developing an optimal 
approach to this group of patients. The 
majority of clinies seem to be appr 
priately involved in lipid level-lower- 
ing efforts. We would exhort experts 
at these clinics to adopt broader obje 
tives in the prevention of cardiovas 
cular disease. Development of services 
for smoking prevention and cessation 
should certainly be considered at clin- 
ics at which this is not offered cur- 
rently, One of the greatest opportuni 
ties that these clinics present is the 
possibility of training pediatric resis 
dents in the practice of preventive 
cardiology. Pediatric preventive car- 
diology clinics can be used to a greater’ 
extent in the education of medical 
students and residents than our sur 
vey indicates is currently the case 
Input from specialists, such as adoles- 
cent medicine pediatricians, who have 
only been considered at a few clinics, 
could eventually be found to be of great 
importance in the practice of pediatric _ 
preventive cardiology in the future 
Efforts to keep costs of pediatric pre 
ventive cardiology clinic evaluation as 
low as possible are necessary. We hope © 
that information from this survey 















veloping or planning pediatric pre- 
ventive cardiology clinics. Undoubt- 
sdly, for a variety of reasons, it is very 
ely that a number of pediatric refer- 
ral centers with interests in pediatric 
preventive cardiology were not repre- 
nted in this survey. We would appre- 
ate being alerted to other efforts in 
iatric preventive cardiology clinics 
; were excluded from this survey. 
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Laboratory and Clinical Variables to Predict 
Outcome in Hemolytic-Uremic Syndrome 


Peter L. Havens, MD, MS; P. Pearl O'Rourke, MD; Jin Hahn, MD; Joseph Higgins, MD; Alexander M. Walker, MD, DrPH 


<e. To develop a guide to the prognosis 
of children with hemolytic-uremic syn- 
drome, we reviewed the medical records 
of 78 patients with this diagnosis seen 
ocat The Children’s Hospital, Boston, from 
_ 1976 through 1986. Two outcome groups 
were defined as follows: a “good out- 
- come’ group, which contained 6 pa- 
a lents with no serious sequelae at hos- 
pital. discharge, and a “bad outcome” 
jroup, which contained 12 patients who 
died, had chronic renal failure, or had 
central nervous system sequelae at hos- 
pital discharge. Differences between the 
_. two groups in routine laboratory tests 
lable within 48 hours of admission 
re identified by bivariate analysis. Us- 
; ing serum calcium (<2 mmol/L) plus 
urine output (<0.4 mL/kg/h) over a 24- 
hour period as a test to predict outcome, 
we identified patients who died, had 
chronicrenal failure, or had serious cen- 
tral nervous system sequelae, with 75% 
- sensitivity, 98% specificity, and 90% 
positive predictive value. 
(AJDC 1968:142:961-964) 


oo Hoemolrtic-uremic syndrome (HUS) 
7 is defined by the presence of mi- 
“eroangiopathic hemolytic anemia, 
thrombocytopenia, and  azotemia. 
Most often occurring with a diarrheal 
prodrome in children younger than.5 
_ years old, the syndrome has been 
~ reported in persons of all ages and in 
association with many different: ill- 
nesses, organisms, and medications. 
Since the mid-1970s, the accepted 
treatment for children with HUS has 
“been supportive care alone, and with 
improvements in dialysis-and general 
patient care, the mortality rate has 
decreased from. about 21% before 
1974! to 4% to 7% by the mid-1980s.2* 
x | addition to this mortality, signifi- 
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cant morbidity occurs in 10% to 20% 
of patients who are left with chronic 
renal failure (CRF), hypertension, or 
severe neurologic sequelae. Less com- 
mon complications include colitis with 
perforation, intussusception, rhabdo- 
myolysis, diabetes or pancreatic ne- 
crosis, and myocardial dysfunction. 

Various therapies have been tried to 
improve the outcome of patients with 
HUS, but because of the variability of 
the underlying disease, the strong 
secular trend toward better outcome 
from improvements in supportive care 
alone, and the small numbers re- 
ported, it is impossible to say that any 
therapy is truly useful. Trials of new 
therapies require early identification 
of patients with comparable clinical 
characteristics who are at high risk of 
a bad outcome. This study was under- 
taken to develop a test that could 
identify patients with HUS at high 
risk of death, CRF, or serious neuro- 
logic sequelae based solely on labora- 
tory tests or easily measurable clinical 
signs available within the first 48 
hours of hospitalization. 


MATERIALS AND METHODS 


Medical records were reviewed of chil- 
dren seen at The Children’s Hospital, Bos- 
ton (CHB), between 1976 and 1986 with a 
discharge diagnosis of HUS. This corre- 
sponded to International Classification of 
Diseases (ICD) code 792(e) from 1976 to 
1978, ICD 283.9 in 1979, and ICD 283.1 
since 1980. Of 103 medical records chosen 
for review, four were unobtainable, 19 had 
been miscoded and were excluded as not 
HUS, one was excluded because the diag- 
nosis was made before the study period, 
and one was excluded for lack of follow-up 
information. This left 78 patients for study. 

Medical records were abstracted by 
three of us (P.L.H., J.H., and J.H.) using a 
standard data collection form. Information 
was collected on history, hospital phase of 
illness, and outcome at hospital discharge. 
The laboratory values abstracted were 
complete blood cell count and differential 
cell count with reticulocyte count, pro- 
thrombin time, partial thromboplastin: 
time, fibrinogen, sodium, potassium, bicar- 
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_of cases is shown in Fig 1; there seems 
‘to have been an epidemic in 1985, when 




















































bonate, serum urea nitrogen, creatinine, 
calcium (Ca), glucose, aspartate amino- 
transferase, creatine kinase, lactate deh 
drogenase, amylase, and urine outpt 
These values were recorded for the follo 
ing time points: first hospital admission (if 
other than CHB), admission at CHB, first 
and second 24 hours of stay at CHB, and 
discharge. 

For each of the laboratory variables ab- 
stracted, we identified the maximum ‘or 
minimum value in the first 48 hours of 
hospitalization at CHB. The urine volume. 
for each 24-hour period was recorded, ca 
culated as milliliters per kilogram per hi 
and the minimum value was identified fo! 
each patient. 

Outcome was categorized by condition. 
hospital discharge. Group. 1, the “good 
outcome” group, included patients: with no 
serious sequelae at discharge, Patient 
needing dialysis in the hospital only and 
those with other in-hospital complications 
that did not result in death or disabilit: 
after discharge from the hospital were 
included in group 1 (Table 1). Group 2, the 
“bad outcome” group, included. children’ 
who when discharged from. the’ hospital 
had focal or global neurologie deficits, 
needed long-term dialysis, or had hyper- 
tension requiring drug therapy. Those 
patients who died were also in group z 
(Table 1). 

For all the variables collected, the mean’ 
values in group 1 and group 2 patients were 
compared, and the Wilcoxon rank-sum test 
was used to assess the statistical signifi- 
cance of the differences. Fishers exact test 
was used to evaluate the statistical signifi- 
cance of the relationship of the categorical 
variables to outcome. Because of the large 
number of comparisons made, the cutoff 
for statistical significance was chosen to be. 
Ps.01, Sensitivity, specificity, and positive: 
predictive value were then calculated for 
all the variables that differed significantly 
between the two groups and for all pairs of 
these variables to identify the variable or: 
combination of variables that would best 
predict outcome. Data were analyzed using 
SAS-PC version 6.02. 

RESULTS ae 

The yearly variation in the number 





there were more than twice the aver- 
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<-> Patients with a good outcome (complicated hospital course but no sequelae at hospital discharge). 
+Patients with a bad outcome (death or permanent disability at hospital discharge). 














age number of cases. Monthly varia- 
tion shows an increase of cases in the 
summer months (Fig 2). There was no 
sociation of outcome and time of year 
iat the disease was diagnosed. Age 
hospitalization varied from 6 
months to 16.5 years, with a 
mean+SD of 4.8+3.7 years and a 
median of 3.6 years (2.2 and 6 years; 
25% and 75% quartiles, respectively). 
There were 78 patients with HUS 
 studied—44 males and 34 females. In 
_ 24 cases, there was another family 
 -- member who had diarrhea. One family 
_ had two members with HUS, both of 
whom did well. Twelve patients were 
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in group 2: of these patients, five died 
and seven had serious sequelae at 
discharge (Table 1). Sixty-six patients 
were in group 1; eight of these patients 
had a complicated hospital stay but no 
serious problems when discharged 
(Table 1), and 58 patients had an un- 
complicated hospital course and no 
sequelae when discharged. 

Table 2 shows the relationship of 
selected clinical variables and out- 
come. All 78 patients had a diarrheal 
prodrome that lasted an average of 
eight days. Duration of diarrhea or 


presence of bloody diarrhea were not 
associated with outcome. Neurologic 


symptoms were present in the prodro- 
mal phase in 29% (19/66) of group 1 
patients and 75%. (9/12) of group 2 
patients (P<.006). Neurologic signs 
(seizures, coma, focal neurologic defi- 
cits, and alterations in mental status 
requiring endotracheal’ intubation) 
were present more frequently in the 
bad outcome group (P<.0001). Dialy- 
sis was done in a higher percentage of 
group 2 patients than group 1 patients, 
but 33% (22/66) of the group 1 patients 
needed dialysis. The mean duration of 
dialysis was longer in the group 2 
patients (13 days) than in the group 1 
patients (six days) (P =.04). On aver- 
age, group 2 patients were 1.6 years 
older than group 1 patients (P=.4). 
Group 2 was 75% male (9/12), and . 
group 1 was 53% male (35/66) 
(P=.21). 

Table 3 shows the 1 maximum and 
minimum values from the first 48 
hours of hospitalization for selected 
laboratory variables and their associ- 
ation with outcome. Group 2 patients 
had a higher mean percentage of 
bands; higher mean levels of potas- 
sium, creatinine, and glucose; and 
lower mean levels of serum calcium 
than group 1 patients (P=.01). There 
was no statistically significant differ- 
ence (P>.01) between the two groups 
in mean values of total leukocyte 
count, mean hematocrit, reticulocytes, 
platelets, prothrombin time, partial 
thromboplastin time, bicarbonate, se- 
rum urea nitrogen, creatine kinase, 
lactic dehydrogenase, or. amylase. 
Laboratory data obtained at admis- 
sion to other hospitals (before transfer 
to CHB) were not associated with an 
outcome group, but many of those data 
were incomplete in our records. The 
mean maximum systolic or diastolic — 
blood pressure did not differ greatly 
between group 1 (118/76 mm Hg) and 
group 2 (120/79 mm Hg). 

Table 3 also shows the minimum 
mean daily urine volume for the first 
two days in the hospital. Minimum — 
mean daily urine output in the group — 
2 patients was 72% of that in the group 
1 patients (P= .0009). 

We used the results of this analysis 


of the data obtained within the first 


48 hours of hospitalization to develop 
a criterion to predict inclusion in the 


: bad outcome group. While five of the 
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Year 


( idence. 


laboratory tests had mean values that 
<: ¿Were significantly different (statisti- 
ally) between the two groups, most 
of these were not useful as predictors 
of outcome because of overlap. The 
variables that best discriminated be- 
tween good and bad outcome groups 
were the serum potassium and Ca 
levels and the hourly urine output over 
the first 48 hours. Table 4 shows the 
sensitivity, specificity, and positive 
‘predictive value for each of these var- 
iables alone and in combinations of 
laboratory values with the urine out- 
put. The positive predictive value was 
maximized when the test used was the 
minimum urine output plus the mini- 
mum serum Ca level (Tables 4 and 5). 
When a positive test was defined as a 
Ca level of 2 mmol/L or less and urine 
output of less than 0.4 mL/kg/h (over 
a 24-hour period), the sensitivity was 
_ 15%, the specificity was 98%, and the 
predictive value of a positive test was 
90%. That is, of ten persons who met 
those criteria at 48 hours of hospitali- 
zation, nine had a bad outcome (Table 
5). No other variable or combination 
of variables resulted in equal sensitiv- 
ity, specificity, or positive predictive 
` value. 
The bad outcome definition did not 
-< inelude persons who hada complicated 
hospital course but no serious se- 
< quelae at hospital discharge (listed in 
_ Table 1). If the bad outcome definition 
were expanded to include the eight 
_- patients in Table 1 who were all well 
at hospital discharge despite a compli- 
cated hospital stay, giving a total of 20 


>—Vol 142, Sept 1988 


alia 


4976 1977 1978 1979 1980 1981 1982 1983 1984 1985 1986 


Number of hemolytic-uremic syndrome cases by year of 




















No. of Cases 





EERE 


Fig 2.—Number of hemolytic-uremic syndrome cases by month of 
incidence, 





Clinical Factors 


























Bloody diarrhea 51 10 Not significant 
Neurologic synptoms 19 9 006. 
One seizure 3 <.0001 
Focal seizures 1 5 <.0004 
More than one seizure o ra <.0001 
Coma 2 10 <B007 
Focal neurologic examination 1 8 <0001 
intubation 2 9 <0001 















in-hospital dialysis 


*See Table 1 for definitions. 
TOne-sided P values calculated using Fisher's exact test. 
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Total 
(n=78) 






Group 1 
(n=66) 







Variable 


- Hematologic variables 
White blood cells x 1000 (max) 



















“185485 17.2+63 263-143 





















Bands, % (max) 1415+11 13240 2311 
Hematocrit (min) 0.22 + .06 0.27+0.06 0,24+0,06 05 
Reticulocytes (max) 0.08+0.06 0.084006 0.04+0.02 06 
Prothrombin time, s (max) 13.242.2 





14.923.4 03 






12.921,7 
“Serum chemistry values: z ee 
131 +5 











Sodium, mmol/L (min) 127+5 

Potassium, mmol/L (max) 4.8+0.8 §.6+1.2 

Glucose, mmol/L (max) 7.34246 6.6421 11.429.8 OF 

Calcium, mmol/L (min) 2.10.2 2.1+0.2 1,620.1 <,0001 

Creatinine, pmol/L (max) 336 + 248 309+ 248 504 + 468 007° 
874102  69+99 189 204 






Aspartate aminotransferase. 1 U/L 1- (max) 
_ Clinical variables: Se 
Age, y 

Urine output, mL/kg/h 





4823.7 4523.4 
0.92 + 1.07 0.96+0.83 


“Values are given in mean + SD. Max indicates maximum; min, minimum. 
tComputed using Wilcoxon's rank-sum test. 


6.1+5.0 
0.69 + 2.02 
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Potassium, =5.5 mmol/L. 










*95% confidence limits. 
Urine output, <0.4 mL/kg/h. 


children with bad outcomes, the sen- 
tivity of the combination of Ca levels 
' 2 mmol/L or less and urine output 
of less than 0.4 mL/kg/h as a predictive 
eriterion would be reduced to 50%. 
However, the specificity and positive 
predictive value would both increase 
to 100%. Therefore, this loosening of 
the definition of outeome group does 

not significantly alter the results of 
the initial analysis in which the out- 
come groups were demarcated by 
clearly defined clinical criteria at hos- 
_ pital discharge. 


COMMENT 


We have developed a simple prog- 
nostic guide based on objective crite- 
via available within 48 hours of hospi- 
_ talization to identify patients with 
_ -HUS. who are at high risk of death, 
_ CREF, or serious neurologic sequelae. 
In our population of 78 patients with 
HUS; there were 12 (15%) who fit into 
this bad outcome group. The use of Ca 
levels of 2 mmol/L or less and urine 
output of less than 0.4 mL/kg/h as a 
‘prognostic guide predicts patients 
with bad outcome with 75% sensitiv- 
ity, 98% specificity, and positive pre- 
dictive value of 90% (Table 5). 
Predictive value varies as a function 
f the prevalence of the condition 
ested. While we have found a test that 
has a positive predictive value of 90% 
in a population with a prevalence of 
bad. outcome of 15%, the predictive 
“value would drop to 85% in a popula- 
tion with a prevalence of bad outcome 
-equal to 10%, even though the sensi- 
tivity. and specificity remain un- 
- changed. 
= In a study of heparin therapy in 
HUS, Vitacco et al’ identified, within 
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Sensitivity 
.58(.31. .81)* 


Creatinine, 22.7 pmol/L .83(.55. .95) 
Calcium, =2 mmol/L .75(.47, .91) 
“Urine output, <0.4 mL/kg/h. ` .91(.65, .99) 
“Potassium per UOPt .58(.32, .81) 
“Creatinine per UOPt .83(.55, .95) 
. Calcium per UOPt .75(.47, 91) 



























Test 
Result 
Abnormalt 
Normal 


Bad Good 
Outcome Outcome Total 
















Specificity Value 
.93(.85, .98) .64(.35, .85) 
.56(.44, .67) .25(.15, .41) 
.74(.63, .83) .34(.19, .54) 
.75(.64, .84) .40(.25, .59) 
.98(.92, 1.00) .87(.53, .98) 
.80(.69, .88) .43(.26, .63) 
.98(.92, 1.00) .90(.60, .98) 





a “few hours of admission,” a high-risk 
group of 30 patients in a population of 
178 total patients based on the pres- 
ence of any one of the following: anu- 
ria, multiple seizures or coma, profuse 
gastrointestinal bleeding, retinal hem- 
orrhage, a serum potassium level 
greater than 7.5 mmol/L, a bicarbon- 
ate level less than 8 mmol/L, or a 
diastolic blood pressure greater than 
90 mm Hg. The high-risk greup iden- 
tified in this way had a 30% mortality, 
compared with 7% overall; other se- 
quelae were not reported. The Ca and 
urine output criteria used in our study 
distinguish two groups from astarting 
population of 78 patients—a group of 
68 patients with 4% risk of death or 
serious sequelae and a group of ten 
patients with a 90% probability of 
death or serious sequelae. 

Similar associations of outcome and 
serum Ca levels have been found in 
other studies of HUS. Bale et.al,° ina 
study of 60 patients, found lower so- 
dium and Ca levels and higher-glucose 
and creatinine levels in their patients 
with neurologic signs and symptoms, 
and this group included all those with 
a bad outcome. Most of the differences 
were not statistically significant, but 
they analyzed admission values and 
minimum values obtained through- 
out the hospitalization separately, 
whereas, in our study, we compared 
only the extremes of values obtained 
within the first 48 hours of hospitali- 
zation. This may have enhanced our 
ability to find a difference in the two 
outcome groups. 

Sheth et al‘ found that in their pop- 
ulation of 44 patients with HUS, the 
minimum serum Ca level for the whole 
hospitalization was lower in the group 


Total 12 66 78 


*Sensitivity (9/12 patients) = 75% (47%, 91%), 
with 95% confidence limits; specificity (65/55 
patients) =98% (92%, 100%), with 95% confi- 
dence limits; and positive predictive value (9/10 
patients) = 90% (60%, 98%), with 95% confidence 
limits. 

tCaicium level, less than or equal to 2 mmol/L; 
urine output, less than 0.4 mL/kg/h. 





with neurologic involvement. This 
group included all three patients who 
died and the six with severe neurologic 
sequelae. Admission laboratory values. 
alone were not able to distinguish 
between the two groups. Sheth et al‘ 
did not mention at what time during 
the hospitalization the minimum value 
occurred. 

In this retrospective study of pa- 
tients with HUS at CHB, we have 
developed a simple criterion, based 
only on serum Ca levels and urine 
output, that ean be used within the 
first 48 hours of admission to predict 
the outcome of hospitalization. Be- 
cause the performance characteristics 
of any predictive procedure tend to be 
optimal in the population used to de- 
fine the procedure, the proposed cri- 
terion should now be applied to other 
populations of patients to assess its 
reliability as a prognostic guide. 

This work was supported by grants from the 
Mellon Fund, Pittsburgh (Dr Walker), and the 


Burroughs Wellcome Fund, Research Triangle 
Park, NC (Dr Walker). 


References 


1. Proesmans W, Eeckels R: Has heparin 
changed the prognosis of the hemolytic-uremi¢: 
syndrome? Clin Nephrol 1974;2:169-173. 

2. Trompeter RS, Schwartz R, Chantler C, 
et al: Haemolytic-uraemic syndrome: An analysis: 
of prognostic features. Arch Dis Child 1983; 
§8:101-105. BENA ; 

3. Loirat C, Sonsino E, Varga-Moreno A, 
et al: Hemolytic-uremic syndrome: An analysis 


of the natural history and prognostic features. u: 


Acta Paediatr Scand 1984;73:505-514. Èi 
4. Sheth KJ, Swick HM, Haworth N: Neuro- 
logical involvement ‘in hemolytic-uremic syn- 

drome. Ann Neurol 1986;19:90-93. 

5. Vitacco M, Sanchez-Avalos J, Gianantonio 
CA: Heparin therapy in the hemolytic-uremic 
syndrome. J Pediatr 1978;83:271-275. 

6. Bale JF Jr, Brasher C, Siegler RL: CNS 
manifestations of the ‘hemolytic-uremic syn- 
drome: Relationship to metabolic alterations and 
prognosis. AJDO 1980;184:869-872, 


Hemolytic Uremic Syndrome—Havens ot al 











@ Four children with brain injury were 
later found to have coexisting spinal 
. cord Injury (SCI). Findings that warrant 

Investigation for coexisting SCI include 

a dermatome pattern sensory loss; ab- 

sence of movement and reflexes in either 
both arms or both legs with preservation 
in the remaining extremities; flaccidity; 
absence of sacral reflexes; diaphrag- 
matic breathing without use of acces- 
sory respiratory muscles; bradycardia 
with hypotension; autonomic hyperre- 
- flexia; poikilothermia; unexplained uri- 
Mary” retention; history of neck pain; 
unexplained ileus; priapism; and the 
— presence of clonus in an unconscious 
patient without decerebrate rigidity. If 
any of the above are present, the spine 
should be stabilized until either further 
-diagnostic studies confirm SCI with 

_ treatment instituted or serial neurologic 
| examinations confirm the absence of 
esc 
~= (AJDC 1988;142:965-967) 





hildren who sustain severe brain 
injury may also have unrecognized 
-spinal cord injury (SCI). Four such 
children 5 years of age and younger 


=: are presented. Brain injury signs and 


symptoms. may mask those of an as- 
sociated SCI; in addition, complica- 
tions from high cervical injuries, such 
as respiratory impairment with sec- 
ondary hypoxic encephalopathy, may 
be mistaken for a primary brain injury. 
-The differential diagnosis of SCI as a 
< coexisting injury with brain injury 
will be discussed. 


PATIENT REPORTS 


Patient 1.—A 4-year-old boy, product of 

>a normal pregnancy, labor, and delivery, 
was hospitalized twice by 4 months of age 
for malnutrition. At 2 years of age, he was 
rehospitalized because of evidence of phys- 
ical abuse. There were numerous scars over 
his entire body, including a linear sear on 
the neck around the right ear and under 
the angle of the right mandible. The abdo- 

` men and bladder were markedly distended. 


< He moved his extremities “ very little,” but 


“detailed muscle testing was not recorded. 
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Over the next three months, he gradually 
improved in muscle strength, and he was 
discharged from the hospital to permanent 
foster care. He was evaluated at ages 3 and 
3⁄2 years, and a diagnosis of cerebral palsy 
was assigned to account for his quadripare- 
sis, At age 4 years, however, SCI was first 
considered when it was recognized that the 
neurologic findings were inconsistent with 
cerebral palsy. Biceps deep tendon reflexes 
(DTRs) were normal, but radial and triceps 
DTRs were decreased. Patella and ankle 
DTRs were hyperactive, and the Babinski 
reflex was positive bilaterally. Voluntary 
movements were present in the wrist ex- 
tensors and triceps, but they were absent 
in the hand intrinsics and lower extremi- 
ties. Sensory levels could not be deter- 
mined, but partial sparing of pain sensation 
seemed to be present in all extremities. 
Cervical spine roentgenograms were nor- 
mal. The child was diagnosed as having C- 
7 quadriplegia, incomplete, with sensory 
sparing only, secondary to SCI due to neck 
trauma from suspected child abuse. 

Patient 2.—A 5-year-old girl who sus- 
tained a closed traumatic brain injury in a 
car accident had injuries that included 
subdural hematoma, subarachnoid hemor- 
rhage, and a brief cardiac arrest at the 
scene. Cervical spine roentgenograms on 
the first day were normal. The question of 
an SCI was first considered five days after 
injury when she was found to have in- 
creased upper extremity DTRs but absent 
DTRs and decreased tone in the lower 
extremities. Sacral reflexes were absent. 
Grade 1/5 movements were observed in 
biceps, triceps, wrist extensors, and finger 
flexors bilaterally, but 0/5 movement was 
observed in the lower extremities. The 
patient remained severely cognitively im- 
paired, limiting examination for a definite 
sensory level. Thoracic and lumbar spine 
roentgenograms revealed a fracture/dislo- 
cation of L3-4 vertebrae. Thirteen days 
after the injury, the patient had improved 
cognitive function and demonstrated grade 
3/5 deltoids, 2/5 biceps, with 0/5 hand and 
wrist movement on the right side. On the 
left, the patient had grade 3/5 deltoid, 
biceps, and triceps with 1/5 finger flexors 
and extensors, and 0/5 hand intrinsics, 
suggesting a higher SCI. Repeated cervical 
spine roentgenograms now revealed a pos- 
terior subluxation of C-6 on C-7. Follow-up 
15 months after injury confirmed a C-7 
level quadriplegia. 

PATIENT 3.—A 2-year-old girl developed 
progressive generalized weakness, pain in 
her shoulders, and nuchal rigidity over a 
24-hour period. She developed respiratory 









































distress over the next 24 hours and re- 
quired intubation and ventilatory support 
Nerve conduction velocities were normal 
A tentative diagnosis of encephalopathy | 
was suggested initially because of the pa- 
tient’s altered mental status after the res 
piratory arrest. and electroencephal 
graphic findings of generalized slowing. 
four days, a sensory level approximati: 
the C-3 to C-5 dermatome was found 
Deep tendon reflexes of both arms were 
absent with only trace DTRs in both legs. 
The upper extremities had no movement 
on the right, with grade 1/5 in the left 
biceps, wrist extensors, and finger flexors, 
There was no voluntary movement in her 
lower extremities. Cervical spine roentge 
ograms and a cervical myelogram were 
normal. The cerebrospinal fluid showed two 
white blood cells, a glucose. level’ o 
3.5 mmol/L, and a protein level < 
0.79 g/L. The patient was believed to have 
SCI of unknown origin with encephalopa- 
thy secondary to hypoxia during the initial 
ventilatory failure. Two months after ons 
new information suggested that the chi 
had been struck or shaken just prior to the 
onset of weakness. When she was last seen _ 
at age 2% years, she continued to have an 
incomplete C-4 SCI. 

Patient 4,—An 1l-month-old girl was 
involved in a car accident and found at. the 
site of the accident without spontaneous 
respirations. The patient was comatose on 
arrival at the hospital, Her neck was stiff, 
but cervical spine roentgenograms were 
normal. A head computed tomographic 
(CT) sean suggested diffuse edema of the 
right cerebral hemisphere. The primary 
diagnosis was traumatic brain injury with 
increased intracranial pressure and possi- 
ble basilar skull fracture, Flaccid quadri 
plegia persisted two days after injury, at 
which time the possibility of an SCI was 
first considered. Except for a grade 1/5 
shoulder shrug bilaterally, no voluntary 
movements could be found in the extremi- 
ties. Only reflex withdrawal by noxious 
stimuli was elicited in the legs. There was 
no reaction to pinprick below the C-3 der- 
matome level and no: evidence of sacral 
sensory sparing. Sacral reflexes were pres- 
ent. At age 242 years, she continued to have 
a C-3 level quadriplegia. 


COMMENT 


The head and spine act as highly 
interrelated anatomic units. Forces 
that cause injury to one may also 
damage the other. Polytrauma may 
result in multifocal areas of injury, 
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verlapping signs and symptoms. 
rain injury, with severe neuromus- 
ular and cognitive impairment, may 
bscure SCI signs, particularly in chil- 
iren in whom vertebral bony changes 
are often absent. Careful examination 
_and appropriate radiologic studies of 
the spine are critical in such patients 
o assess and treat instability of the 
pine and to prevent or. minimize ad- 
itional loss of neurologic function. 
Age is an important factor in the 
linical and roentgenographic presen- 
ition of traumatic SCI. Children,’ 
ike older adults,* frequently do not 
ave roentgenographic evidence of 
ertebral bony injury. Subluxation oc- 
urs, followed by spontaneous reduc- 
jon without residual roentgeno- 
graphic changes.” Children normally 
ave up to 4 mm of anterioposterior 
ovement with pseudosubluxation, 
_especially in flexion, at the C2-3 level 
and up to 4.5 mm at the C1-2 level, 
equiring care in positioning and cau- 
_tion in the interpretation of roentgen- 
grams. %8 

_ Spinal cord injury may coexist with 
traumatic brain injury and must be 
_ considered during initial evalua- 
tion. However, the diagnosis of 
_ SCI may be difficult to determine 
_ clinically, particularly when the pa- 
_ tient presents with severe cognitive 
__ impairment. Each of the four patients 
presented was initially diagnosed as 
having brain injury with a diagnosis 
of SCI unsuspected until two years, 
13 days, four days, and two days after 
injury, respectively. Maintaining sta- 
bility of the spine can be critical in 
reventing further loss of neurologic 
furiction, and delayed diagnosis is un- 
desirable. As seen in the following 
abulation, there are certain signs and 
yymptoms previously identified in the 
literature and corroborated by our 
axperience that may suggest unsus- 
pected SCI when brain injury domi- 
nates the clinical picture.5%1317192527 
























Tips on Physical Examination 

cos for SCI in Brain Injury 

es Myotome level motor loss 

` Disparity of reflexes and movement be- 
|. tween arms and legs 

_ Dermatome level sensory loss 

Spinal shock 

_. Absent sacral reflexes 

_ Diaphragmatic breathing 

- Hypotension with bradycardia 
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me of which may be obscured by Autonomic hyperreflexia _ 























Temperature instability 
Urinary retention 
Tleus/constipation 
Priapism 

Vertebral pain 

Neck muscle spasms 


Some of these findings, such as spinal 
shock (flaccidity) or absent sacral re- 
flexes, must be sought early in the 
course of injury, as they may resolve 
with recovery. 

With both brain injury and concom- 
itant SCI, there may be mixed sensory 
and motor neurologic examination 
findings. The examiner must be able 
to distinguish the three patterns of 
neurologic organization: (1) brain in- 
jury usually results in diffuse or re- 
gional motor and sensory loss, such as 
in an entire limb or one side of the 
body; (2) SCI usually results in a 
dermatome and myotome pattern; and 
(3) peripheral nerve injury produces 
more precise nondermatomal sensory 
and motor losses. In addition, specific 
muscles are innervated by specific 
nerves without overlap as in the first 
or second pattern. It is possible to see 
brain injury and coexistent spinal cord 
injury with a generalized hemiparesis 
on one side and myotomal loss on the 
other side. 

Relatively normal movement with 
normal or hyperactive reflexes in the 
upper extremities and loss of move- 
ment and decreased or absent reflexes 
in the lower extremities warrant ex- 
amination for a thoracic or lumbar 
SCI.%226 The loss of movement and 
decreased or absent reflexes in both 
upper extremities with normal or hy- 
peractive movement and reflexes in 
the lower extremities may suggest a 
cervical central cord spinal injury." 

Intellectual impairment from a 
brain injury or lack of cooperation in 
young children does not preclude par- 
tial mapping of the sensory response 
to pain, except when the patient is in 
a coma." Even in the newborn with 
SCI, agitation and facial grimaces may 
be elicited in response to pain testing 
in intact sensory areas. In incomplete 
SCI, the mapping of sensory derma- 
tome levels may be more difficult. 
With incomplete injuries, motor loss 
is usually more severe than sensory 
loss due to the vulnerability of the 


larger motor fibers to trauma com-. 


pared with the smaller sensory fibers. 






function may grimace in response to 
pinprick in hyposensitive areas, sug- 
gesting that sensation is intact. How- 
ever, when the patient develops com- 
munication skills, he may describe 
subtle differences in sensation that 
allow more accurate mapping of der- 
matome levels. The lack of a response 
to pinprick is a strong indicator of 
impaired spinal function in those with 
impaired intellectual response, but 
the presence of a response to pinprick 
does not preclude incomplete SCI. 
Spasticity usually develops rapidly 
after brain injury, whereas a period of 
decreased tone (“spinal shock”) mani- 
fested by flaccidity and absent re- 
flexes below the level of injury may be 
present with SCI.372 Movement of 


limbs in response to pain in a brain- -> 


injured patient may not rule out SCI. 
After the period of spinal shock, non- 
voluntary spinal reflex activity may 
return." Care must be taken to distin- 
guish disinhibited reflexes from vol- 
untary movements. 

The bulbocavernosal and anal re- 
flexes are present at all times in the 
patient who has sustained a brain 
injury but may be absent during the 
early stages of SCI." These reflexes 
may be absent permanently when the 
SCI is in the area of the conus medul- 
laris or cauda equina, which results in 
lower motor neuron paralysis. The 
absence of sacral reflexes should sug- 
gest the possibility of an SCI. 

Spinal cord injury in the cervical 
region may involve the origin of the 
phrenic nerve leading to respiratory 
failure. A history of cardiorespiratory 
arrest after a traumatic injury fol- 
lowed by hypoxia and coma may. be 
mistakenly attributed to brain injury 
or encephalopathy.” Silver et al® re- 
ported that of 100 spinal injuries in 
patients 11 to 70 years of age, the most 
commonly associated injury was brain — 
injury, occurring in 50% of the pa- ° 
tients. They also noted a paradox in 
patients with cervical SCI but more 
often brain injury was found in pa- 
tients with thoracolumbar SCI.” They 
speculated that this may reflect a nat- 
ural selection of patients, since cervi- 
cal spine injuries combined with brain 
injury often lead to respiratory de- 
pression and death at the scene of the 
accident.” Brain injury. with lower- 
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d cognitive 








© level SCI allows sufficient respiratory 

“reserve for survival until medical as- 
sistance occurs, Silver et al also noted 
that cervical or thoracic SCI associ- 
ated with brain injuries may present 
with confusion or cerebral edema from 
hypoxia rather than from brain injury. 
Diaphragmatic breathing in an uncon- 
scious patient should make one sus- 
pect an SCI." In a cervical or high 
thoracic SCI, breathing may only be 
diaphragmatic, while patients with 
brain injury use all muscles of respi- 
ration. 

‘Decreased blood pressure combined 
with tachycardia during the early 
_ Stages after injury suggest surgical 
shock. Decreased blood pressure as- 
sociated with bradycardia suggests 

SCI above the T-6 level with interrup- 

tion of the sympathetic outflow, oth- 

erwise known as spinal shock. 81719.27 
; Episodes of unexplained blood pres- 

sure elevation, particularly if associ- 
_ ated with bradycardia, with flushing 

-and sweating above the injury level, 
may suggest a spinal cord lesion above 
T-6 resulting in autonomic hyperre- 
flexia.*""#" Patients with brain injury 
may also show signs of autonomic dys- 
function, including sweating and flush- 
ing of the face and upper part of the 
chest, or sustained blood pressure el- 


= evation, but they usually do not have 


-associated bradycardia or intermit- 
tent elevation in blood pressure. Un- 
usual temperature instability, poikilo- 
thermy, may suggest spinal cord lesion 
.. due to loss of the autonomic mecha- 
“nism for vasoconstriction, vasodila- 

tion, or shivering. 3. 

` A variety of other signs and symp- 

toms may suggest SCI. Prolonged uri- 
`< nary retention should raise suspicion 

of SCI with neurogenic bladder. 18179 

_ Prolonged unexplained lack of fecal 
emptying in the person with brain 
injury may be the result of a neuro- 
genic bowel from SCI." Priapism is 
common after SCI, but it is rare after 


brain. injury." Pain over the verte- 


_ brae, especially with a history of neck 
pain or limitation of lateral neck mo- 
tion after traumatic injury, warrants 
closer evaluation.®"” Presence of clo- 
-nus without decerebrate rigidity may 
_. suggest SCI." 

_ Delayed onset with progression of 
- neurologic impairment may mistak- 
__ enly be attributed to some other neu- 
_ rologic disorder.**" This delayed loss 
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occurs with some frequency in chil- 


dren during the first four days after 
injury." Patient 3 demonstrated this 
picture of progressive myelopathy 
that was not recognized as SCI until 
four days after onset. 

If any of the above findings are 
present in the traumatic brain-injured 
patient, or if cognitive impairment 
precludes an adequate neurologic ex- 
amination, the patient should be 
treated as though there is spinal insta- 
bility, ie, with log roll, cervical collar, 
skeletal traction. For the brain-in- 
jured child with suspicion of SCI, we 
concur with the evaluation for SCI as 
outlined by Hadley et al. Plain roent- 
genograms of all suspicious areas for 
injury, including a full spinal column 
assessment, are first recommended, 
followed by CT scanning of specific 
regions in question.’ If no fracture or 
subluxation is found, then dynamic 
physician-controlled lateral cervical 
spine flexion-extension roentgeno- 
grams to assess spinal ligamentous 
instability should be considered.** 
Computed tomographic—-metrizamide 


_ myelography is reserved for neuro- 


logic deficits unexplained by the pre- 
vious studies or for further classifica- 
tion of precise impingement of the 
cord.* Magnetic resonance imaging 
may be a promising alternative to CT 
scanning and dynamic views, though 
the evidence of its superiority over 
other imaging technologies is still to 
be defined. Logistics problems with 
providing cardiopulmonary support 
for the unstable patient and instru- 
mentation such as traction devices 
during short-term evaluation may 
limit accessibility to magnetic reso- 
nance imaging.* The diagnosis of SCI 
ultimately rests on physical findings 
and clinical course, as SCI can be 
present even when results of all stud- 
ies are normal. The physical exami- 
nation must influence the treatment. 
When equivocal, the spine should be 
stabilized until SCI is ruled out by 
serial neurologic examinations. 
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» Peripheral intravenous cannula use 
n a neonatal intensive care unit was 
surveyed prospectively to ascertain the 
rate of complications and the factors 
fluencing the life span of an intrave- 
nous cannula. During a three-month pe- 
lod in which 199 intravenous cannulas 
re inserted in 69 patients, only two 
significant infiltrations (1%) were ob- 
served in more than 5000 hours of intra- 
venous therapy. None of the factors 
studied, including weight, age, type and 
_ rate of fluid administration, and type of 
medication (except pancuronium bro- 
mide), had any discernible effect on the 
. functional life span of intravenous can- 
nulas.. Pancuronium was associated 
with a significant prolongation of can- 
_nula life span—from 30 to 50 hours. We 
conclude that in this setting, the rate of 
__ clinically significant complications from 
intravenous cannula therapy is low. 
{AJDC 1988;142:968-971) 





he use of peripheral intravenous 
-eannulas (IVCs) in the provision of 
neonatal intensive care is a commonly 
accepted practice. Although IVC use 
is essential for administration of med- 
ication, dextrose, and fluids, poten- 
tially serious complications may arise. 
Infiltrations may lead to sloughing of 
skin severe enough to require skin 
grafting or may result in loss of func- 
tion. 
_ Current incidence rates of compli- 
cations associated with peripheral 
IVCs in this setting are unknown. 
ccordingly, we designed a prospec- 
tive survey of IVC use in the Univer- 
sity of Michigan Holden Neonatal In- 
tensive Care Unit, Ann Arbor. Our 
~ objectives were twofold: to define the 
incidence of complications of IVCs in 
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Life Span of Intravenous Cannulas in a 
Neonatal Intensive Care Unit 


Robert V, Johnson, MD, Steven M. Donn, MD 


our nursery population and to assess 
factors that might influence the life 
span of IVCs, which we defined as the 
number of hours that an IVC remains 
functional from the time of insertion 
until removal. 


PATIENTS AND METHODS 


We prospectively surveyed all newborns 
receiving a peripheral IVC during the 
three-month period from December 1985 
through February 1986. During this time, 
there were 115 admissions to the neonatal 
intensive care unit (NICU). Sixty-nine in- 
fants received IVCs that were inserted, 
observed, and withdrawn while they were 
in the NICU. The total number of IVC 
procedures observed was 199. The only 
exclusions from the survey were patients 
whose peripheral IVCs were not inserted, 
observed, and withdrawn while they were 
in the NICU and patients receiving extra- 
corporeal membrane oxygenation. In the 
latter category, patients receive systemic 
heparin sodium therapy, and their IVCs 
are not removed when infiltration is sus- 
pected but are capped and removed only 
when extracorporeal membrane oxygena- 
tion has concluded. This survey did not 
include patients with central IVCs, such as 
Broviae catheters, umbilicoarterial cathe- 
ters, and umbilicovenous catheters, unless 
the patients also had peripheral IVCs. 

At the University of Michigan Holden 
Neonatal Intensive Care Unit, nurses in- 
sert virtually every IVC. An IVC is with- 
drawn when it is no longer needed or when 
the nurse believes that it either is no longer 
functional or is producing complications. 
The nurses do not routinely change intra- 
venous sites after any specified number of 
hours. 

Skin is prepared with povidone-iodine 
and alcohol. Antibiotic ointment is not 
usually placed on the site, and no occlusive 
dressings are used (Fig 1). Twenty-four- 
gauge Teflon over-the-needle IVCs are 
used almost exclusively. Only one stainless- 
steel scalp-vein needle was used during the 
survey. period. 

Infusion pumps are used for all IVCs, 


and blood products are administered. by 
syringe pumps; gravity drips are never 
used. Heparin sodium is not added to intra- 
venous fluids, except in parenteral nutri- 
tion solutions, where it is used in a concen- 
tration of 1.0 U/mL. Hydrocortisone is not 
added to intravenous solutions. 

Nurses were not informed that this sur- 
vey was taking place, and the documenta- 
tion used for the survey was data that were 
routinely charted on the daily patient flow- 
chart as a matter of unit policy, For each 
IVC procedure, patient weight at. the time 
of IVC placement, gestational age cor- 
rected for postnatal age, and diagnoses 
were recorded. Daily data collected for 
each IVC included site, average fluid ad- 
ministration rate and any fluid bolus given, 
average glucose infusion rate in milligrams 
per kilogram of body weight per minute, 
and all medications used (which were re- 
corded separately). Rather than simply 
noting the use or nonuse of a particular 
medication during the life of an IVC place- 
ment, we assigned a weighted fraction as 
follows: the number of days in which med- 


ication was used divided by the IVC life 


span in days. This designation allowed 
greater detail in the assessment of factors 
influencing IVC life span or complications. 
Additional details recorded were paren- 
teral nutrition solutions and blood products 
used. Details of timing of placement and 
removal of IVCs allowed for caloulation í of 
IVC life span in hours, 

Complications that appeared. to be. re- 
lated to the IVC were recorded. Also noted: 
were criteria for discontinuation of the 1VC 


procedure and whether the cannula was _ 


electively removed or withdrawn because 
of redness, swelling, leakage, or inability -` 
to flush. The term infiltration. was used , 
generically to describe the group ofreasons |. 
that an IVC was considered to be nonfune- 
tional. mate 
Because the distribution of IVC life 
spans was nonnormal, nonparametric sta- 
tistical tests were used. The Mann-Whitney 


U test was used to compare groups. (Stas | 


tistical significance was achieved if P<.05.) 
The IVC life span was also expressed by 
life-table analysis. Time of infiltration was 
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Fig 1.—Typical peripheral intravenous cannula in use. 


2 analogous to time of death. Elective discon- 


. finuation of an IVC procedure corre- 
-> sponded to withdrawal from the study. 
Life-table analysis then provided cumula- 
tive survival curves. The IVC life span was 
grouped by patient or IVC characteristics 
and examined separately with life-table 
analysis. Breslow’s test was used to com- 
pare survival curves. 


RESULTS 


Sixty-nine patients received 199 
eannulations that met survey criteria. 
Of the 199 total IVCs, 125 (63%) be- 
came infiltrated and 74 (87%) were 
electively withdrawn. A total of 5007.5 
hours of IVC use were observed. Fig- 
ure 2 shows the distribution of all 

_ IVs by postconceptional age. Figure 
8 displays the frequency distribution 
of all IVCs by the number of hours 
each IVC functioned. Median IVC life 
span for the entire group was 33 hours. 

Figure 4 shows IVC life span by life- 
table analysis as a survival curve. 

In an examination of factors that 
might influence IVC life span, no sta- 

. tistieally significant differences were 
_ found for the extreme ranges of the 
< following variables: weight at the time 

of IVC placement (<1500 to >3000 g); 
postconceptional age (<82 to >40 
weeks); infusion rate of fluid (<70 to 

- 150. mL/kg/d); or infusion rate of 
glucose (<6 to >12 mg/kg/min). To 


examine medications possibly associ- 


-ated with IVC infiltration, we sepa- 
rated IVCs not used for medication 
cS from. IVCs whose calculated fraction 
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exceeded 0.5. Using this grouping, we 
found no significant differences in IVC 
duration associated individually with 
morphine sulfate, phenobarbital so- 
dium, ampicillin sodium, or gluconate 
calcium. Data were not analyzed for 
combinations of medications. No sig- 
nificant differences were associated 
with the use of parenteral nutrition 
solutions, blood products, or pressor 
agents. However, pancuronium, a skel- 
etal muscle relaxant, was associated 
with a significant difference in IVC 
life span (P= .05). Median life span in 
patients not receiving this medication 
was 30 hours, whereas the duration 
was 50 hours in patients who received 
it (Fig 5). 

During the survey period, only two 
(1%) of 199 cannulations were associ- 
ated with significant complications. 
The first instance occurred in a 
1.68-kg infant at 47 hours of IVC life. 
The infant was receiving dopamine 
hydrochloride via the IVC. The second 
occurred in a 3.86-kg infant at 61 
hours. Medications received were am- 
picillin, gentamicin sulfate, phenobar- 
bital, pancuronium bromide (Pavulon), 
morphine, and sodium bicarbonate. In 
each case, sloughing of the skin re- 
quired the topical use of antibiotics, 
and neither skin grafting nor surgical 
intervention was necessary. There- 
fore, only two instances of significant 
complications were observed during a 
5000-hour period of IVC use. Such a 
low incidence rate precluded us from 




















assigning associated risk factors for _ 
local complications of IVC infiltration. 
Although our survey did not include 
routine culturing to assess local bac 
terial colonization or systemic infec- 
tion, we encountered no instance. o 
bacteremia attributed to IVC use. 








COMMENT 


Peripheral IVC use in the NICU i 
commonplace, yet a number of asso- 
ciated problems exist, including IV 
infiltration and subsequent sloughing 
of the skin. Previous reports have 
shown the potential seriousness 0 
IVC-related sloughs. Yosowitz and — 
colleagues! described six infants with 
skin sloughing, four of whom required 
grafting. Details of intravenous access 
were not mentioned. Cutaneous necro- 
sis associated with intravenous use of 
nafcillin sodium was observed by Til: 
den and coworkers.* Three of the four 
infants in their report had received 
scalp-vein needles. Two cases of nec- 
rotizing fasciitis of the scalp in new- 
borns were described by Gibboney and 
Lemons.’ The lesions were large an 
very slow to heal; one required a skin 
graft. 

The only reports commenting on the 
frequency of IVC-related sloughs do 
not clearly specify the type of IVC 
used. Collinge and Arandat reported 
on a six-month experience ina regional 
NICU. Among 200 admissions were 
133 infants who received intravenous 
therapy for longer than 24 hours. 
Sixty-one (46%) of these infants had 
at least one complication related to. 
therapy. Sloughs were seen on 217 
occasions in 58 infants. A startlingly _ 
high average of 3.7 sloughs per infant 
(range, one to 26) was reported. They _ 
did not report IVC life span but. did 
comment that few stayed in situ longer 
than 24 to 36 hours. Chandavasu and 
associates® reported a rate of two or 
three skin sloughs a week but did not 
state whether stainless-steel needles. 
or Teflon cannulas were used in their 
unit, nor did they report details of 
IVC life span. Phelps and Helms* stud- 
ied a group of infants up to 8.7 months 
of age who received either Teflon can- 
nulas or steel needles. Using stepwise __ 
Cox regression analysis, they exam- 
ined multiple variables for potential ` 
risk of infiltration. In their study of 
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Fig 3.—Frequency distribution of intravenous cannula life span.» 
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151 infusions, they observed no epi- 
sodes of skin sloughing or tissue ne- 
crosis related to intravenous infiltra- 
ion. The total number of hours of 
: intravenous use observed was not 


Treatments to lessen the severity of 
IVC-related. sloughs have been re- 
ported anecdotally. Gentle massage of 
the infiltrated area,’ multiple punc- 
tures over the area of infiltration,‘ and 
medications such as hyaluronidase’ 
have been proposed. 

The methods of obtaining intrave- 
nous access in newborns have changed 
over the years in an attempt to lessen 
complications: and ensure reliable 
lines. Stainless-steel scalp-vein nee- 
dles were the initial standard. In many 
institutions, these have been aban- 
doned in favor of Teflon IVCs. The 
controlled study of Batton and 
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ig 4.~-Survival curve for intravenous cannula use determined by 


Fig 5.—Comparison of survival curves for intravenous cannulas 


with and without pancuronium use. Lighter line represents no 
pancuronium use; heavier line, cannulas in which weighted fraction- 
of pancuronium use exceeded 0.5. 


colleagues? demonstrated that the 
functional life span of 24-gauge Teflon 
cannulas was longer than that of 
25-gauge stainless-steel needles. 
Among 58 IVCs, the average life span 
was 15.4 hours for 28 stainless-steel 
needles, compared with 49.5 hours for 
30 Teflon cannulas. No mention was 
made of skin sloughs. 

Centrally or peripherally placed 
catheters may be inserted by direct 
cutdown or percutaneously for long- 
term access. Recently, there has been 
a renewed interest in these cathe- 
ters. %1 These lines are also not with- 
out risk. Complications such as sepsis, 
perforation, vascular scarring, ar- 
rhythmias, hypoglycemia, emboli and 
thrombus formation, and malposition 
have been reported.*** Before chang- 
ing to new policies of IVC infusion, we 


chose to prospectively define the cur- 


rent complication rate in our NICU. 
It is hoped that institutions gaining 
experience with alternative IVC use 
will also perform comparison studies 
to determine relative risk-benefit: ra- 
tios of different methods of intravas- 
cular access. ; 
The potential cosmetic and medico- 
















injuries. The low incidence rate. 
gests that a policy of rout mely a chan 















in fact may ei the infant to un- 
necessary. ee is we attribute our 









moval by stalin ae To con- 
firm this hypothesis, we are analyzing 


-data collected five years ago, when 
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< IVC placement was performed almost 
~ exclusively by the house officers. The 
Be longer life span of IVCs in patients 
receiving pancuronium is probably not 
a specific effect of that medication but 
rather a consequence of the neuro- 
muscular paralysis-preventing motion 
-of the IVC. Observing IVC life span 
in patients with paralysis might sub- 

< stantiate this speculation. 
k Factors that influence IVC life span 
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could have been missed because of an 
insufficient number of subjects in the 
examination of specific medications. 
Since our survey was designed to cal- 
culate the incidence of IVC complica- 
tions, we could not prospectively de- 
termine the number of subjects 
required to demonstrate significant 
effects of individual medications. 
Given the low incidence of complica- 


tions, an enormous study population 
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Transplacental passage of thyrotro- 
in (TSH)-binding inhibitory immuno- 
lobulins may result in transient con- 
enital -hypothyroidism. We measured 
erum TSH-binding inhibitory index 
(TBI) in 11. infants with abnormal 
creening findings using a commer- 
jally available kit. Two of the infants, 
ho were siblings, had markedly ele- 
Nated TBII values (90% and 100%, re- 
pectively), as did their mother (89%, 
00%), and had a clinical course consis- 
ent with transient antibody-mediated 
ypothyroldism. Four other infants had 
_a borderline or mildly elevated TBII that 
| was not present in maternal serum, sug- 
| gesting that endogenous TSH was being 
"measured in this assay. The TBII was 
| measured in the sera of 18 additional 
hildren with primary hypothyroidism 
ndin human TSH standards from 25 to 
000 mU/L. Increasing concentrations of 
SH were associated with a linear in- 
crease in TBII. Measurement of TBII by 
his method may identity infants with 
- transient antlbody-mediated hypothy- 
oidism, although simultaneous assess- 
ment of maternal serum is necessary. 
(AJDO 1988;142:972-974) 

























ith the establishment of screening 
-programs in newborns for infan- 
tile hypothyroidism, much informa- 
on has been gathered regarding the 
incidence and pathogenesis of this dis- 
ease. Infantile hypothyroidism in 
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elationship to Serum Thyrotropin Concentrations 


North America occurs in one in 4000 
infants,’ and is transient in approxi- 
mately 10% of affected infants.? Rec- 
ognized causes of transient hypothy- 
roidism include maternal iodine 
deficiency, excessive exposure of the 
fetus or neonate to iodine, maternal 
ingestion of propylthiouracil and re- 
lated drugs, and transplacental pas- 
sage of thyrotropin (TSH)-binding in- 
hibitory immunoglobulins. Matsuura 
and coworkers? described transient 
congenital hypothyroidism in two off- 
spring of a woman with nongoitrous 
autoimmune hypothyroidism in whom 
there was transplacental passage of 
immunoglobulins that inhibited TSH 
binding to thyroid membranes and 
blocked TSH-induced cyclic adenosine 
monophosphate generation in murine 
thyroid tissue. The TSH-blocking im- 
munoglobulins disappeared from the 
serum of both infants by 6 months of 
age, and they remained euthyroid af- 
ter discontinuation of thyroid hormone 
supplementation. Similar case reports 
have followed.*” 

We recently began to look prospec- 
tively for evidence of TSH-binding 
inhibitory immunoglobulins in neo- 
nates with abnormal screening find- 
ings using a commercially available 
kit. We found that elevated endoge- 
nous TSH levels may result in a falsely 
elevated TSH-binding inhibitory in- 
dex (TBII) by this method. Measure- 
ment of simultaneously elevated TBII 
values in infant and maternal sera, 
however, may identify those infants in 
whom antibody-mediated congenital 
hypothyroidism is likely to be present. 


PATIENTS AND METHODS 


Eleven infants referred for low screening 
thyroxine.(T,) values (<10th percentile on 


Usefulness of Serum Thyrotropin-Binding Inhibitory Index 
Measurements i in Infantile Hypothyroidism 


rothy I. Shulman, MD; John A. Strzelecki, MT; Barry B. Bercu, MD; Allen W. Root, MD 


a given day) and elevated TSH values 
(20 mU/L) were examined, and serum was 
collected for measurement of Ta, triiodo- 
thyronine resin uptake, TSH, antimicro- 
somal and antithyroglobulin antibodies, © 
and TBII, The mothers were simultane- 
ously studied. 

Thyrotropin-binding inhibitory index 
was measured using a commercially avail- 
able radioassay kit (Clineties Corp, Tustin, 
Calif). This kit is designed and marketed 
for measurement of thyroid-stimulating — 
immunoglobulins in sera of patients with 
Graves’ disease. The assay was performed 
by combining a 50-pL aliquot of the pa- 
tients serum with an aliquot. of porcine 
TSH receptors. After a 15-minute incuba- 
tion at room temperature, human tracer 
TSH was added, which competes with se- 
rum factors that might bind to the TSH 
receptor. After a 60-minute incubation at 
37°C, the TSH receptor complex: was pre- 
cipitated with polyethylene glycol. The’ 


radioiodine in the precipitate was counted — 


and compared with the total counts in the ~ 
assay, negative control serum, and positive 
control serum. The TBII was calculated 
using the following formula: (1 —% receptor ` 


bound iodine 125-labeled TSH/% maximum = 


binding) x 100. It deseribes the percent 
inhibition of binding of radiolabeled TSH 
from TSH receptors compared with that in 
normal control serum. Less: than 10% is 
considered negative, between 10% and 14% 
is indeterminant or borderline, and greater 
than 14% is considered positive. This assay _ 


does not distinguish the biologic activity of 


the serum factor (stimulatory orinhibitory) 
that is competing for labeled TSH binding, 


nor is it specifie for immunoglobulin. Pre- 
sumably, any serum factor that binds to the : 


TSH receptor can result in an elevated — 
TBII. To assess the effect of TSH on the- 
TBII, the TBI also was measured in sera 

from patients with high endogenous TSH 

values and after addition of standard TSH 

to the TBII assay. 

Thyroxine and TSH were measured by 
radioimmunoassay: kits (NML Products, 
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Infant 


aee Mothers 
TSH, TBH, TBII 
mU/L % % 












on O*TBIL indicates thyrotropin binding inhibitory 
index; TSH, thyrotropin. 
i: tPatients t and 2 are siblings. 


Organon Teknik Corp, Irving, Tex, and 
- Hybritech, San Diego, respectively) in the 
-All Children’s Hospital (St Petersburg, Fla) 
<: Pediatrie Endocrinology Laboratory. An- 
timicrosomal and antithyroglobulin immu- 
noglobulins were measured by serial dilu- 
tion and hemagglutination (Wellcome 
Diagnostics, Research Triangle Park, NC). 
-Linear regression was used to calculate 
the coefficient of correlation between TSH 
and TBI values. 
RESULTS 


~~ Serum TSH and TBII measure- 
-ments in the 11 infants and TBII 
_ values in their mothers are shown in 
__ the Table. All mothers were biochem- 
-ically euthyroid at the time of serum 

‘sampling. 

Patients 1 and 2 are siblings. Patient 
_ 1 was a firstborn term male infant 
with screening T, and TSH levels of 
81 nmol/L and 397 mU/L, respectively. 

Birth weight was 4.1 kg and length 
was 55 cm. When he was 14 days old, 
his serum T, level was 49 nmol/L and 
_ TSH level was 593 mU/L. The infant 
had no clinical signs of hypothyroid- 
Technetium Tc 99m scan revealed 
absence of the thyroid gland. Bone 
age was consistent with a term infant. 
The mother had a six-year history of 
< nongoitrous autoimmune hypothy- 
_roidism and was currently receiving 
Ty therapy. Elevated. titers of serum 
 antimicrosomal (1:1600) and antithy- 
_ roglobulin (1:320) antibodies were 
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Top, Circles indicate simultaneous thyrotropin (TSH) levels and thyrotropin-binding inhib 
tory index (TBII) values from sera of 27 children with primary hypothyroidism and elevat 
TSH values (r=.72, P<.001); triangles, two infant siblings with transient TSH-blocking | 
antibody-mediated hypothyroidism. Bottom, TBII values measured in varying concentra 
tions of human TSH standard (r=.97, P<.001). 


TBII was markedly elevated in mater- 
nal and infant serum (89% and 90%, 
respectively). Thyroxine therapy was 
initiated in the infant. At age 3.5 
months, the infant was euthyroid 
(TSH level, 4.4 mU/L; T, level, 
164 nmol/L), but serum TBII remained 
elevated (89%). By 7 months of age, 
antithyroid antibody titers and TBII 
had declined to undetectable levels in 
the infant but remained elevated 
(TBII, 94%) in the mother. Thyroxine 
therapy was discontinued in the infant 
at 2 years of age and did not result in 
recurrence. of the hypothyroid: state 
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-and no clinical signs of hypothyroid 
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(serum T, level, 129 nmol; TSH level, 
4.8 mU/L). A repeated technetium Te 
99m sean at 2.5 years of age revealed 
the thyroid gland to be of normal si 
and position. The mother again be 
came pregnant. Cord blood T, an 
TSH values in the second-born child 
(patient 2) were 89 nmol/L. and 
211 mU/L, respectively. The TBII was | 
100%, identical to a simultaneous se- 
rum measurement in the mother. Thi: 
full-term female infant had a birt 
weight of 3.0 kg, a length of 48 em, 


ism. Thyroxine therapy was initiated 











n day 1 of life. Elevated titer antimi- 
erosomal (1:400) and antithyroglobulin 
1:320) antibodies and TBII became 
undetectable by 7 months of age. 
Thyroxine therapy was discontinued 
at age 12 months. The infant has 
remained euthyroid (T, level, 
125 nmol/L; TSH level, 3.4 mU/L). 
odine 123 uptake and scan at age 1.5 
years revealed a normal thyroid gland. 
avelopmental milestones have been 
ached appropriately in both chil- 
ee 
Four of the other nine infants tested 
had borderline or elevated TBII values 
not present in maternal serum. The 
infants with borderline or positive 
TBII values also had the highest TSH 
concentrations, suggesting that exces- 
sive TSH levels might be falsely ele- 
vating the TBII measurement. To ad- 
dress this question, TBII was 
determined in frozen serum from 18 
other children with primary hypothy- 
roidism in whom elevated TSH concen- 
trations had been measured previ- 
ously. There was a significant positive 
correlation between TSH concentra- 
tions and TBII (r=.72, P<.001) (Fig- 
ure, top), Thyrotropin values greater 
than 150 mU/L were likely to be as- 
sociated with a borderline or mildly 
positive TBII. Repeated measure- 
ments of TBII in the serum of three 
children, obtained three to six months 
after suppression of TSH concentra- 
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Quotables: 


Predictions: It is difficult to make predictions—particularly about the 


tions with exogenous thyroid hor- 


© mone, were clearly negative. 


The TBII values of the two siblings 
with transient congenital hypothy- 
roidism mentioned previously are rep- 
resented by the two triangles at the 
top of the top portion of the Figure. 
Their TBII values were much higher 
than values found in the serum of the 
other hypothyroid children and did not 
become normal immediately after nor- 
malization of serum TSH concentra- 
tions. Their data are excluded from 
the correlation statistics. 

Concentrations of human TSH stan- 
dard (first international reference 
preparation) provided by the National 
Institute of Arthritis, Diabetes, Di- 
gestive and Kidney Diseases ranging 
from 25 to 2000 mU/L in buffer were 
also evaluated in the TBII assay (Fig- 
ure, bottom). Increasing concentra- 
tions of TSH were associated with a 
linear increase in TBH (r=.97, 
P<.001). 

COMMENT 

Transplacental passage of TSH- 
binding inhibitory immunoglobulins 
may be responsible for transient infan- 
tile hypothyroidism in some new- 
borns. Measurement of TBII is a read- 
ily available procedure that may 
identify such infants and allow for 
early identification of affected sib- 
lings. Simultaneous measurement of 
TBII in maternal serum appears to be 
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essential, however, because elevated = 
TSH concentrations in the infant may 
falsely increase TBII values. Measure- 
ment of TBII should be considered in 
all newborn infants with elevated TSH 
values as a potential marker of tran- 
sient immunologically mediated dis- 
ease. This test is recommended par- 
ticularly for hypothyroid infants with 
a maternal history of thyroid disease. 

A role for immunoglobulins interfer- 
ing in the normal development of the 
fetal thyroid gland has been proposed 
by Van der Gaag et al,* who recently 
reported the presence of immunoglob- 
ulins blocking TSH-induced thyroid 
growth in the serum of 15 of 34 moth- 
ers of infants with infantile hypothy- 
roidism. On radioisotopic scanning, . 
four infants of mothers with thyroid _ 
growth-inhibiting immunoglobulins s 
had ectopic thyroid tissue, suggesting 
that immunoglobulins may play a role 
in dysgenetic as well as transient hy- 
pothyroidism. It is unclear whether. 
the TBI assay used in our small study 
can serve as an effective screen for | 
such immunoglobulins. Further stud- 
ies using this assay as well as more 
specific bioassays in a larger number 
of infants with infantile hypothyroid- 
ism of various causes are necessary to 
understand the role of immunoglobu- 
lins in this condition. 
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General: Head lice infestation is often accompanied by pruritus, erythema, and edema. Treat- NATIONAL 
ment with Nix may temporarily exacerbate these conditions. BIOLOGICAL 
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the eyes. In. order to prevent accidental ingestion by children, the remaining contents of Nix 
shauld be discarded after use. 
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Radiological Case of the Month 


Beverley Newman, MD (Contributor); 
Lionel W. Young, MD (Editor for This Case); 
Beverly P. Wood, MD (Section Editor) 


A228, full-term female newborn 

was born to a 31-year-old mother 
following an uncomplicated pregnancy, 
labor, and delivery. The newborn’ ini- 
tial Apgar scores were 4 and 6 at one 
and five minutes, respectively, and she 
had mild respiratory distress and tran- 
sient hypoglycemia. These problems 
resolved in approximately two hours, 
and medically the neonate seemed nor- 
mal enough to receive her first oral 
feeding after 12 hours of age. At 20 
hours of age, she suddenly became 
hypotensive and cyanotic, while ab- 
dominal distention and profound shock 
rapidly followed. A sepsis workup was 
begun and an abdominal roentgeno- 
gram (Figure) was obtained. Hypoten- 
sion persisted despite aggressive med- 
ical management, and emergency 
laparotomy became necessary. Thirty- 
six hours later the newborn died. An 
autopsy limited to the chest and ab- 
domen ensued. 


Accepted and edited for publication by Lionel 
W. Young, former section editor, Oct 16, 1986. 

From the Department of Radiology, Children’s 
Hospital of Pittsburgh. 

Reprint requests to Department of Radiology, 
Children’s Hospital Medical Center of Akron, 281 
Locust St, Akron, OH 44308 (Dr L. W. Young). 





Figure. 


AJDC—Vol 142, Sept 1988 Radiological Case of the Month 977 









Denouement and Discussion 


throughout small bowel, large bowel, and rectum. 


















At operation, necrotizing entero- 
colitis was found affecting the bowel 
from the duodenum to the anus. There 
as no evidence of mesenteric arterial 
or venous thromboembolism. At au- 
topsy, the extensive necrotizing en- 
terocolitis was confirmed. There also 
as marked hepatic necrosis and acute 
ibular necrosis, of the kidneys. An 
unexpected finding was that of severe 
congenital adrenal hypoplasia. The 
ombined adrenal weight was less than 
1 g; the normal combined weight 
should have been approximately 8 g. 
-Necrotizing enterocolitis is usually 
seen in sick premature newborns 
around the first week or two of life. 
_ Sick full-term newborns account for 
20% of newborns with necrotizing en- 
_ terocolitis.’ These patients usually 
have an underlying abnormality, such 
as cyanotic congenital heart disease, 
_ prolonged diarrhea, or polycythemia, 
or have undergone surgical opera- 
_ tion."* However, a number of appar- 
ently normal full-term newborns with 
necrotizing enterocolitis also have 
_» been described.** 

The etiology of necrotizing entero- 
olitis is unclear but probably multi- 
‘factorial. There is usually a history of 
oral feeding that presumably allows 
colonization of the gastrointestinal 
tract. Hypoxia or hypotension is 
thought to stimulate a physiologic dive 
-reflex that causes selective shunting of 
_. blood away from the bowel to the heart 
and brain. Such shunting of blood leads 
to the gastrointestinal ischemia and 
mucosal injury that triggers the devel- 
opment of necrotizing enterocolitis.®° 
ie distal ileum, cecum, and ascend- 
ing colon are the most common sites of 
‘involvement, while the stomach is af- 
fected occasionally, and lesions of the 
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duodenum and rectum are rare.* 

Roentgenographic findings may be 
varied.*’ The most common finding is 
nonspecific general bowel dilatation.’ 
There may also be diminished bowel 
gas with irregular bowel loops. How- 
ever, a persistently dilated and un- 
changing bowel loop is often gangre- 
nous. In the clinical setting of necro- 
tizing enterocolitis, intramural air is 
excellent confirmatory evidence of the 
diagnosis. Nevertheless, in some in- 
stances intramural gas may be difficult 
or impossible to distinguish from in- 
traluminal fecal material. The extent 
and persistence of intramural gas does 
not correlate with the severity of the 
disease. Portal venous gas may be a 
consequence of this condition, but it 
does not necessarily predict a poor 
outcome. The presence of free perito- 
neal gas and/or liquid indicates that 
bowel perforation has occurred. 

In this newborn, the early respira- 
tory distress and hypoglycemia, as 
well as the fulminating nature of the 
necrotizing enterocolitis, are explica- 
ble on the basis of the unexpected 
autopsy finding of congenital adrenal 
hypoplasia. Because this is a rare dis- 
ease, prospective clinical diagnosis is 
seldom made. The diagnosis becomes 
apparent only after autopsy." The car- 
dinal clinical features are hypogly- 
cemia, hyponatremia, and unex- 
plained shock. 

Clues in the prenatal history to sug- 
gest a fetus with adrenal hypoplasia 
include maternal preeclampsia and de- 
creased maternal urinary estriol lev- 
els. Frequently, the fetus is small and 
the pregnancy extends beyond the due 
date.” None of these factors was pres- 
ent in our case. The infantile type of 
adrenal hypoplasia usually presents in 





: Necrotizing Enterocolitis and Congenital Adrenal Hypoplasia 


Abdominal roentgenogram demonstrates distention of bowel loops. Intramural gas extends 


the first few days of life, is thought to 
be an autosomal recessive condition, 
and is frequently associated with in- 
tracranial abnormalities, ranging 
from anencephaly to pituitary abnor- 
malities. Unfortunately, permission 
was not obtained to examine the in- 
tracranial contents in this case. When 
clinically recognized, congenital adre- 
nal hypoplasia is eminently treatable. 

This case emphasizes that necrotiz- 
ing enterocolitis may occur in full-term 
newborns, that signs and symptoms 
may be fulminating, and that an under- 
lying cause is often recognizable. In 
this case, adrenal hypoplasia was the 
cause of profound shock that probably 
precipitated necrotizing enterocolitis. 
This association has not, to our knowl- 
edge, been reported previously. 
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15-year-old girl was examined for 

right-sided ocular proptosis that 
had been gradually progressive over a 
one-year period. Her right eye bulged 
approximately 0.5 cm and was ori- 
ented medially and slightly down- 
ward. She had no pain or tenderness. 
Visual acuity was 20/20 OU and visual 


















fields were full, with no diplopia in an 
field of gaze. Results of neurologic and 
physical examinations were normal. | 

The orbits were examined by com- 
plex motion tomography (Fig 1) and. 
computed tomography (Fig 2) The 
right orbit was surgically explorec 
through a lateral approach. 






Figure 2. 
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intents. 


A gray, cystic mass was found on 
surgical exploration of the right orbit 
a a lateral approach, without exci- 
sion of bone. The lesion, limited by 
periosteum below and dura above, was 
totally removed by stripping it away 
from surrounding tissues. Postopera- 
vely, right-sided ocular proptosis re- 
solved. 
‘Benign, progressively expanding 
dermoid or epidermoid cyst of the 
orbit may grossly deform bone and 
displace the eye.! The terms dermoid 
cyst and epidermoid cyst should re- 
place the older term cholesteatoma. 
However, these orbital cysts should 
ot be confused with the developmen- 
tal solid dermoid that is found on the 
| surface of the eye.” 
The dermoid cyst is the most fre- 
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Denouement and Discussion 


ermoid Cyst of the Orbit 


Figure 3. 











g 1.——Frontal complex mation tomogram of orbits shows cystic expansile lesion of orbital 
roof of right globe. Lesion has eroded inner table of skull and inferiorly displaced orbit. 


Fig 2,--Coronal computed tomogram of orbits shows low-density lesion eroding orbital 
root, superiorly displacing dura, and inferiorly pushing right globe and adjacent orbital 


g 3.—Section of cyst wall shows epithelial lining (arrow) and enclosing keratinaceous 
debris (hematoxylin-eosin, original magnification x 165). 


quently encountered orbital mass le- 
sion in childhood.** It usually presents 
as a visible mass in the superolateral 
aspect of the orbit.: Such a cyst, aris- 
ing deeper in the orbit, as in our case, 
may present with exophthalmos, pto- 
sis, and limited mobility of the eye. 
The cyst consists of a fibrous capsule 
lined by epithelium in the epidermoid 
type and epithelium and deeper skin 
structures, such as sebaceous glands 
and hair follicles, in the dermoid type. 
The center of the cyst in both is filled 
with epidermis-produced keratin, cho- 
lesterol, and desquamated epithelial 
cells, as in our case (Fig 3). The lesion 
is usually attached to periosteum by a 
short stalk.? 

As the cyst slowly enlarges, bone 
under or over the lesion undergoes 





pressure erosion. The deep orbital 
lesion originates in the diploetic space, 
displaces bone and dura to the cranial 
cavity, and pushes orbital periosteum 
to the cavity of the orbit. Our case is 
an example of this pattern of growth. 

Dermoid and epidermoid cysts are. 
congenital. Only a few are present at 
birth—they are usually diagnosed be- 
tween 3 and 10 years of age.? These 
cysts are thought to represent a se- — 
questration (dermal inclusion) of sur- 
face ectoderm in the deep structures 
of the orbit at some unknown time 
during fetal life. This theory has as its 
basis the close approximation of sur- 
face and neural ectoderm before the 
migration of neural crest cells that 
separate the two layers that form the 
mesenchyme destined to.be'the bony 
orbit.” Why these sequestrations be- 
come cystic and tend to form at suture 
lines is obscure. 

The radiological features.of our case 
are typical. In general, the expansile 
lesions appear cystic on skull roent- 
genograms and frequently involve the 
orbital and/or frontal bones. The sur- 
rounding bone may be sclerotic, and 
the cyst capsule may be calcified or 
contain bone fragments. Diploetic cal- 
varial lesions may be dumbbell-shaped 
and cause displacement of the dura to 
the intracranial space and the perios- 
teum to the orbit. a 

Complete surgical removal is the: 
therapy of choice. Recurrence, al- 
though rare, is either from incomplete 
removal or undetected multiple cysts. 
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Manifestations 


Aarskog’s syndrome is character- 
by short stature and facial, digi- 
and genital anomalies. The facial 

tures consist of a round facies, wid- 

’s peak, ocular hypertelorism, pto- 

is of the eyelids, downslanting pal- 

pebral fissures, short nose with 
anteverted nostrils, broad and long 
philtrum, and maxillary hypoplasia. 

There may be a delay in the eruption 

the teeth, hypodontia, and maloc- 

lusion. Ventral scrotal folds (shawl 
crotum), inguinal hernias, cryptor- 
hidism, and normal sexual develop- 

_ ment are present. Skeletal abnormal- 

ties include unusual positioning of the 

fingers, syndactyly, foot deformities 
such as metatarsus varus and bulbous 
oes, pectus excavatum, and spinal 
anomalies. Final height is usually in 
he low-average. to average range. 
Other less common findings include 
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Denouement and Discussion 


Figs 1 and 2.—Typical facial appearance 
with rounded facies, broad nasal bridge, 
upturned nose with anteverted nares, and 
long, broad philtrum. 


Figs 3 and 4.—Unusual positioning of fin- 
gers, flexion contractures, and syndactyly. 


ophthalmoplegia, a protruding but- 
tonlike umbilicus, congenital scalp and 
skull defects, and unusual cerebral 
venous drainage. 

Intelligence is generally normal, al- 
though there are some reports of mild 
retardation and/or learning disabili- 
ties. With the exception of one report 
of isolated growth hormone deficiency, 
results of endocrine tests have been 
normal. 


Genetics 


Various types of genetic transmis- 
sion have been reported but X-linked 
recessive is the most likely form of 
inheritance. Other reported modes of 
inheritance are X-linked semidomi- 
nant and male-limited autosomal dom- 
inant. Carrier females may show mild 
symptoms, including short stature, 
widow’s peak, ocular hypertelorism, 
and small hands. A recent report in- 











dicated that the locus for Aarskog’s 
syndrome was present on X q13. 


Treatment - 


Genetic counseling should be pro- 
vided. Orthopedic, orthodontic, and — 
surgical (orchiopexy if eryptorchidism 
is present) treatment may be indi- 
cated. 
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avist" (clemastine) Syrup 0.5 mg/5ml 
present as clemastine fumarate 0.67 mg/5ml) 
INDICATIONS AND USAGE: Tavist (clemastine fumarate} 
yrup is indicated for the relief of symptoms associated with 
rgi rhinitis such as sneezing. rhinorrhea, pruritus, and 
ation. Tavist {clemastine fumarate} Syrup is indicated 
: in- pediatric populations {age 6 years through 12) and 
dults (see DOSAGE AND ADMINISTRATION). 
t shouldbe noted that Tavist {clemastine fumarate) is indi- 
‘ated for the relief of mild uncomplicated allergic skin mani- 
stations of urticaria and angioedema at the 2 mg dosage 
evel only. 
(ONTRAINDICATIONS: Antihistamines are contraindi- 
ated in patients hypersensitive to the drug or to other anti- 
istamines of similar chemical structure (see 


















infants generally and for newbarns and prematures in partic- 
antihistamine therapy is contraindicated in nursing 

others (see PRECAUTIONS--Nursing Mothers} 

WARNINGS: Antihistamines should be used with consider- 

ble cautionin patients with: narrow angle glaucoma, sten- 

ising peptic ulcer, pylotaduadenal obstruction, symptomatic 

rostatic- hypertrophy, and bladder neck obstruction 

Jsè with CNS Depressants: Tavist (clemastine fumarate} 

as additive effects with alcahal and.other CNS depressants 

hypnotics, sedatives, tranquilizers, etc} 

ise in Activities Requiring Mental Alertness: Patients 

hould be warned about engaging in activities requiring 
ental alertness such as driving a car or operating appli 

; Machinety, ete. 

Use g Elderly (approximately 60 years or older, Antihis- 

es are more likely to cause dizziness, sedation. and 
Wpotension in elderly patients 

ADVERSE REACTIONS: 

he most frequent adverse reactions are underlines 

us System: Sedation, sleepiness, dizziness, disturbed 

pgordination, fatigue, Confusion, restlessness. excitation, 

; yousnhess. remor irritability, insomnia, euphoria, par- 

: esthesia, blurted vision, diplopia, vertigo. tinnitus, acute tab- 
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Gastrointestinal System. Epigastric distress, anorexia, nau- 

- sea, vomiting, diarrhea, cdngtipation. 

-Respiratory System: Thickening of bronchial secretions, 
ightness of chest and Wheezing, nasal stufliness 

Cardiovascular. System: Hypotension, headache. palpita- 

ions, tachycardia, extrasystoles. 

-Hematologic System: Hemolytic anemia, thrombocytopenia, 

granulocytosis. 

Genitourinary System: Urinary frequency, dificult urination, 
Urmary retention, early menses. 

General: Urticaria, drug rash, anaphylactic shock, photo- 

“sensitivity, excessive perspiration, chills, dryness of mouth, 

pose and throat, 

DOSAGE AND ADMINISTRATION: DOSAGE SHOULD BE 

NOIVIDUALIZED ACCORDING TO THE NEEDS AND 

RESPONSE OF THE PATIENT. 

Pediatric: Children aged 6 to 12 years: 

For Symptoms of Allergic Rhinitis—The starting dose is ° 

teaspoontu! (0.5 mg clemastine} twice daily. Since single 

doses:of up ta 2.25 mg clemastine were well tolerated by 
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to exceed 6 teaspoonsful daily {3 mg clemastine! 

For Urticaria and Angioedema—The starting dose is 2 

spoorstul (1 mg clemastine) twice daily, not to exceed 5 

teaSpoonsful daily (3 mg clemastine). 

Adults and Children 12 Years and over: 

For Symptoms of Allergic Rhinitis—The starting dose is 2 

teaspoonstul (1.0 mg clemastine} twice daily Dosage may be 

increased as required, but'nat to exceed 12 teaspoansful 

daily {6.mg clemastine). 

For Urticaria and Angioedema—The starting dose is 4 

saspoonsful (2 mg clemastine) twice daily, not to exceed 12 

teaspoonsful daily (6 mg clemastine). 

HOW. SUPPLIED: Tavist (clemastine fumarate) Syrup 

mastine 0.6 mg/5 ml (present as Clemastine fumarate 
9/5 mi) A clear colorless liquid with a citrus flavor, in 

z. bottle (NDC-0078-0222-31). 

Store and dispense: Below 77°F (25°C) tight, amber giass 

‘bottle. Store in an upright position. 
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pediatrician to join stable and busy four man 
department. Competitive and guaranteed Ist year 
salary, plus incentive. Partnership after one year, no 
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and PG allowance. Community, schools, and location 
for self and family a plus. 


T. R. Hofferth, Administrator 
The Hammond Clinic 

7905 Calumet Avenue 
Munster, Indiana 43621 
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A Controlled Study 





_@ We have conducted a controlled trial 
on the efficacy of cyclosporine in eight 
“patients with steroid-resistant nephrotic 
_ Syndrome (four with idiopathic minimal 

lesion nephrotic syndrome and four with 
focal segmental glomerulosclerosis). 
Patients were randomly allocated to a 
closporine (5 mg/kg/d) or a control 
group. After eight weeks of therapy and 
-one month without cyclosporine ther- 
-apy, patients in the control group were 
_ given cyclosporine for eight weeks and 
` those In the cyclosporine group became 
‘Controls: Before the initiation of treat- 
ment, there was no difference between 
the groups with regard to proteinuria 
ind serum albumin levels. Proteinuria 
emained unchanged in the cyclospo- 
ine group, while there was a significant 
-increase in proteinuria in the control 
group. There were no significant 
- changes in serum albumin levels in ei- 
ther group ‘during the trial. This study 
does not support the use of cyclospo- 
tine at the dose of 5 mg/kg/d in patients 
_with steroid-resistant minimal lesion ne- 
_. -phrotic syndrome or focal segmental 
~ glomerulosclerosis. 
(AJDC 1988;142:985-988) 
























a (Cireumstantial evidence suggests 
that idiopathic minimal lesion ne- 

phrotic syndrome (IMLNS) and focal 
segmental glomerulosclerosis (FSGS) 

< care. immunologically mediated dis- 
-eases.’* The current postulate is that 
ymphokines secreted by the T cell 
-cause the increase in glomerular per- 
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: Cyclosporine Therapy for Steroid-Resistant 
Nephrotic Syndrome 


: ‘Eduardo H. Garin, MD; John K. Orak, MD; Karen L. Hiott, RN; Susan E. Sutherland, MS 


meability to plasma proteins in these 
diseases.*+ 

Proteinuria remits in the majority 
of patients with IMLNS and in some 
of those with FSGS after corticoste- 
roid therapy.’ The morbidity associ- 
ated with chronic nephrotic syndrome 
is high for the patient who fails to 
respond to this mode of therapy. 

Cyclosporine is a cyclic endecapep- 
tide that acts on T cells and inhibits 
the production of lymphokines.67 On 
the basis of this effect, cyclosporine 
has been administered to steroid-re- 
sistant patients with conflicting re- 
sults.* The lack of a control group in 
all previous studies has made results 
diffieult to interpret, since spontane- 
ous remissions do occur in patients 
with IMLNS and FSGS. We conducted 
a controlled study on the efficacy of 
cyclosporine in steroid-resistant pa- 
tients with IMLNS and FSGS. 


PATIENTS AND METHODS 


Six male and two female patients with 
idiopathic, steroid-resistant nephrotic syn- 
drome were included in the study after 
written informed consent was obtained. 
Their ages ranged from 8 to 18 years, with 
a median age of 12 years. Four patients had 
IMLNS and four had FSGS, as defined by 
the International Study of Kidney Disease 
in Children.* When entered in the study, 
all patients had creatinine clearances 
greater than 0.83 mL/s/1.73 mè. 

Steroid resistance was defined as mas- 
sive proteinuria (>40 mg/m%h, or 
>50 mg/kg/d) and low serum albumin levels 
(<25 g/L) after eight weeks of prednisone 
therapy at the dose of 2 mg/kg/d (up to 
80 mg/d). Prednisone therapy was discon- 
tinued for at least a week preceding the 
beginning of the study. Furthermore, pred- 
nisone was not administered to the patients 
during the trial. 










































The trial was a cross-over, randomized | 
study. Patients were initially randomly al 
located to either the cyclosporine group o! 
the control group. Cyclosporine dosage fo 
the treatment group was started a 
5 mg/kg/d in one dose. Dosage was adjusted 
to keep the trough whole-blood level (meas. 
ured by radioimmunoassay) at 200 ng/mL, 
or less. Cyclosporine therapy was cont: 
ued for a total of eight weeks. At the er 
of the eight weeks, and after a mon 
without cyclosporine to allow any residual _ 
effect of the drug to wear off, patients 
initially allocated to the control group re- 
ceived cyclosporine as stated above and t 
patients initially in the cyclosporine group 
became controls. 

Endogenous creatinine clearances a 
urinary protein excretion: were measur 
in 24-hour urine collections: Protein exe) 
tion was expressed as milligrams of protei 
per milligrams of urinary creatinine. Se 
rum creatinine, albumin, cholesterol, bil 
rubin, aspartate aminotransferase and 
alanine aminotransferase, lactic. deh 
drogenase, alkaline phosphatase, and com- 
plete blood cell counts were obtained at 
each clinic visit. All measurements we 
obtained weekly while patients were re- 
ceiving cyclosporine therapy and every 
other week for patients in the. control 
group. In addition, patients taking cyclo- 
sporine had a cyclosporine. trough level 
measured at each weekly visit. 

Statistical analyses were done using one- 
way analysis of variance for repeated meas- 
ures, Due to the nature of the variables 
observed (urinary protein, albumin, and 
creatinine clearance), a log transformation 
was utilized. The data for these variables 
were analyzed in a univariate fashion using _ 
the repeated measures option in the SAS 
procedure GLM (General Linear Models), 
Whenever a significant. difference was de- 
tected, Duncans multiple range test was 
used to distinguish the mean differences 
between the observations within the same 
group. 
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Pathologic Features 
and Duration 
of NS Before 
Renal Biopsy, mo 


ML, 4; ML, 27; ML, 180 
ML, 3 

ML, 2; ML, 13 

ML, 1; ML, 15 

FGS, 1 

FGS, 3 


Duration of NS 
Before Cyclosporine 


` Patient No/ 
Therapy, mo 


Age at Onset of 
y (mo) 


y (mo)/Sex NS, 
1/18(7)/M 
2/17(5)/M 
3/5(7)/M 
4(3(3)/M 





-U -BII6(6)/M 
6NG(3)V/F 
-TIB(1)M MPGN, 11: FGS, 40 
BAF FGS, 9 


“NS indicates nephrotic syndrome; ML, minima! lesion; FGS, focal glomerulosclerosis; and MPGN, 
esangial proliferative glomerulonephritis. 





42,522.1 11.8423 11.6420 10.9+2.2 11.723.1¢ 
11.9224 15.5 +3.9F 18.1426 15.723.7 17.3435 


*P = 0286 for cyclosporine vs control group over eight weeks. Urinary excretion values in milligrams 
of protein per milligrams of creatinine. 

+P=.70 for baseline vs eight weeks within cyclosporine group. 

“P= .002 for baseline vs two weeks within control group. 


1.42+0.28 
1.13 £0.35 


1.42+0.25 
1.02 + 0.20 


1.58 + 0.48 1.12+0.23t 
0.87 +0.18t 0.87 + 0.22 

<>. *P-= 2398 for cyclosporine vs control group over eight weeks. Serial creatinine clearance values 
‘measured in milliliters per second per 1.73 meters squared. 


-+P = .48 for baseline vs sight weeks within cyclosporine group. 
+P = .023 for baseline vs sight weeks within control group. 


1,230.23 
1.50 +0.30 








*P=.0824 for cyclosporine vs control group over eight weeks. Serum albumin values measured in 
‘ams per liter. 

+P =.09 for baseline vs eight weeks within cyclosporine group. 

+P = .27 for baseline vs eight weeks within control group. 





RESULTS 


Clinical and pathologic features of 
-the patients are given in Table 1. 
Serial urinary protein excretion, se- 
rum albumin, and creatine clearances 
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are given in Tables 2 through 4, 
respectively. 

Before therapy began, no statistical 
difference was found between patients 
in the cyclosporine group and the con- 
trol group with regard to urinary pro- 








tein, serum albumin, and serum cre- 
atinine levels. 

When the cyclosporine and control 
groups were compared over time, uri- 
nary protein levels (P= .0286) (Table 
2) were significantly higher in the 
control group, while there were no: 
significant changes in creatinine clear- 
ance (P =.2398) (Table 8) or in the- 
serum albumin level (P = .0824) (Table 
4) between the groups. However, when 
the changes in these indexes were 
analyzed within each group, protein- 
uria remained unchanged in the cyclo- 
sporine group (P =.70), while a signif- 
icant increase in urinary protein 
excretion was observed in the control 
group (P=.002), The increase was 
seen after two weeks inthe. trial. 
Despite the increase in proteinuria in 
the control group, the serum albumin 
concentration did not change signifi- 
cantly (P=.27). No changes in serum 
albumin levels were observed in the 
cyclosporine group (P=.09). Finally, 
the administration of cyclosporine was 
not associated with a change in creat- 
inine clearance (P = .48), while creati- 
nine clearance decreased with time in 
the control group (P=.023). The 
change was observed six weeks into 
the study. 

When individual responses were an- 
alyzed, no patient either in the 
IMLNS group or in the FSGS group 
had resolution of proteinuria and a 
normal serum albumin level during 
cyclosporine therapy. 

No major side effects were observed 
during cyclosporine therapy. During 
the trial, no patient experienced hy- 
pertension in either the cyclosporine 
or control group. One patient receiv- 
ing cyclosporine and two patients in 
the control group had a decrease of 
more than 20% of their creatinine 
clearances at the end of the trial. This . 
decrease in clearances could not be 
attributed to hypovolemia, and these 
patients (all with FSGS) had subse- 


quent further deterioration of their 


glomerular filtration rate. No changes ~ 
in complete blood cell counts or liver 
enzyme levels were seen in either 
group of patients during the trial. 


COMMENT 


This study demonstrates that in pa- 
tients with steroid-resistant nephrotic 
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syndrome and IMLNS or FSGS, cy- 
closporine therapy seems to have a 
minor effect on proteinuria, since dur- 
-ing its administration there was no 
farther increase in urinary protein 
_ exeretion. However, this finding did 
not have clinical significance because 
proteinuria remained within the ne- 
‘phrotie range and serum albumin be- 
-low normal levels in all patients. 
The increase in proteinuria during 
the follow-up of the control group has 
-> -not been described previously. This is 
not likely due to a residual effect of 
cyclosporine, because no significant 
“decrease in proteinuria was observed 
after cyclosporine therapy. However, 
if this residual effect occurs, it should 
balance out over the two groups by 
the randomization procedure. Perhaps 
_ the increase in proteinuria in the con- 
trol group was the result of a further 
_ deterioration of the glomerular per- 
_. meability, as we observed further re- 
-duction in glomerular filtration. 
Although the number of patients 
included in the study may be thought 
_ to constitute a small sample, we be- 
lieve that to continue to recruit addi- 
: tional patients was not warranted for 
-the following reasons. The aim of the 
study was to assess the ability of 
-= eyelosporine to induce remission in 
-eertain type of patients with steroid- 
_-ocresistant nephrotic syndrome. Nor- 
malization of the proteinuria was the 
goal of the cyclosporine therapy. Since 
the level of the protein-creatinine ratio 
_ before cyclosporine therapy was 10 or 
More and the normal protein-creati- 
nine ratio is less than 1, a change of 
10 or more units after cyclosporine 
eae therapy will be indicative of clinical 
efficacy. Statistical analysis of the data 
shows that only a small number of 
-patients is needed to test the hypoth- 
esis. A pairwise difference in protein- 
¿o uria of 10 or more units yields an 
approximate sample size of five pa- 
its, with an associated power of 
greater than 90% (B<.1). Thus, the 
probability of committing a type II 
error is rather low. Given the power of 
our statistical analysis, we decided not 
to enter any more patients in the 








































The permeability of the glomerular 
capillary wall to plasma proteins de- 
pends on the charge and size of the 
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protein and glomerular hemodynamic 
factors. Although cyclosporine is 
known to decrease the glomerular fil- 
tration rate,” the mechanism for ar- 
resting the worsening of the protein- 
uria in our patients does not seem to 
be caused by hemodynamic factors 
because the creatinine clearance re- 
mained unchanged throughout cyclo- 
sporine therapy. It is postulated that 
depletion of the negative charge of the 
glomerular capillary wall may contrib- 
ute to an increased glomerular per- 
meability to plasma proteins by alter- 
ing the selective properties of the 
matrix of the filtration barrier. It is 
thought that proteinuria in IMLNS 
and FSGS could be caused by lympho- 
kines either by neutralizing the capil- 
lary wall negative charges! or by 
changing the metabolism of the glo- 
merular basement membrane com- 
pounds.** Thus, stabilization of the 
proteinuria could be due to a partial 
inhibition of the pathogenic lympho- 
kine by cyclosporine. Unfortunately, 
because the lymphokine has not been 
identified, the effect of cyclosporine 
on its secretion cannot be confirmed. 
This study contrasts with those un- 
controlled studies showing a high rate 
of complete remission of the nephrotic 
syndrome during cyclosporine ther- 
apy for steroid-resistant patients. 8123 
It is unlikely that the difference is due 
to spontaneous remissions, since none 
was observed in our control group. 
Rather, the difference could be ex- 
plained by the process of selecting the 
patients. A review of the literature 
suggests that cyclosporine efficacy is 
higher in patients who respond to 
prednisone therapy." A less strin- 
gent definition of steroid resistance 
(persistence of the nephrotic syn- 
drome only after four weeks of pred- 
nisone therapy) would allow the inclu- 
sion of patients who could have still 
undergone remission taking predni- 
sone, and could have a higher chance 
to respond to cyclosporine therapy. In 
some of the studies showing a high 
rate of remission of the nephrotic syn- 
drome, the definition of steroid resis- 
tance is not given” or the patients 
received the full dose of prednisone 
(2 mg/kg/d) for less than eight weeks.” 
Our results are comparable with those 
of Niaudet et al,” who treated patients 








































for one month with predniso: 
(2 mg/kg/d) followed by three intrav 
nous boluses of methylprednisolone 
without a response before consider? 
them to be steroid resistant. a 

The efficacy and side effects (such 
as nephrotoxicity or hepatotoxicity) o 
cyclosporine seem to correlate with 
the trough blood levels of the drug. 
Published reports on cyclosporine an 
nephrotic syndrome can be compar 
because they all use the same meth 
(radioimmunoassay). Niaudet et: al 
who kept plasma trough levels be- 
tween 50 and 150 ng/mL, reported 
results similar to ours. In contrast, 
Meyrier et alë described remission i 
four of the six patients treated. How- 
ever, cyclosporine levels (plasma? 
whole blood?) were higher, ranging 
from 150 to 750 ng/mL, which suggest 
that an increase in dosage could: 
effective in inducing remission.’ I 
creasing the dosage, however, in- 
creases the risks of side effects, i 
cluding nephrotoxicity. Moreove 
because of uncertainty concerning 
possible irreversible toxicity of cyclo. 
sporine, the Food and Drug Adminis- 
tration requests that all investigators 
using the drug for indications other 
than organ transplant adjust the dos- 
age so that trough whole-blood levels 
measured by radioimmunoassay be 
maintained at or below 200 ng/mL. 

The length of therapy. is another 
factor to be considered in assessing 
the efficacy of cyclosporine. It is un. 
likely that our failure to show an im- 
provement in proteinuria could be due 
to an inappropriately short. course of 
therapy, because in the previous stu 
ies, remission occurred within eight 
weeks of the onset of cyclosporine 
therapy. 

In summary, our experience does 
not support the use of cyclosporine at 
the dose of 5 mg/kg/d in patients with 
steroid-resistant IMLNS or FSGS, 


= 
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Book Review 


Pediatric Dermatology, edited by Lawrence A. Schachner and Ronald 
; Hansen, 1641 pp, with illus, $295, New York, Churchill Livingstone Inc, 


1988. 


Pediatric dermatology is a subspecialty of dermatology 
that has, over the past decade, grown in influence and 
scope. The number of talented clinicians dedicated to the 

are of children with cutaneous disorders has also in- 

sreased. This ambitious reference text is testament to that 

‘act. It consists of individual chapters written by many of 

he leading authorities in pediatric dermatology, six of 
whom have written their own excellent, though less com- 

prehensive, texts. The list of contributing authors is a 
virtual “who's who” of pediatric dermatology. 

The text is more extensive and detailed than previous 
works. It covers everything from the everyday manage- 
ment of common skin conditions to the once-in-a-lifetime 

tient with a rare genodermatosis. Each chapter contains 
numerous current literature references. After the presen- 
ation of each disease entity there is a section on the 
pediatric concerns of the disease that discusses how the 
disease affects psychosocial development, growth, and 
other organ systems. The photographs throughout are 
excellent and numerous, including 140 color and 800 black- 





and-white photographs. 


As with other major dermatology texts, the book does 
not address basic morphological group diagnosis, for ex- 
ample, how to differentiate eczematous from papulosqua- 
mous processes. Dermatology reference texts assume that 
the reader already knows how to do this. This can be a 
problem for nondermatologists and is best solved by read- 
ing one of the books specifically devoted to this purpose 
one of the best is Dermatology for the House Officer, by 

Peter J. Lynch, MD, Baltimore, Williams & Wilkins). 
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drome. Surgical techniques are covered, and there is 
excellent instruction with photographic illustration of the 


techniques and interpretation of fungal potassium hydrox- 


abuse. 


ide scrapings and scrapings for scabies. The clinical and 
laboratory differential of pustular disorders in the newborn 
is quite helpful. Management of congenital nevocellular 
nevi, vascular malformations, acne, and eczema is dis- 
cussed. Vascular reaction patterns, including urticaria, 
erythema multiforme, Stevens-Johnson syndrome and the 
ever popular “maculopapular erythema” (a term not used 
by dermatologists), are discussed in a reasonable, clinically 
oriented framework. The chapter on viral diseases includes 
a very helpful table differentiating rubella, measles, ery- 
thema infectiosum, roseola, varicella, and enteroviral ex- 
anthems. The chapter on infestations contains. interesting 
historical perspective and is quite humorous. There is an 
entire section devoted to injuries that includes venomous 
animal injuries as well as physical injuries due to child 


This excellent comprehensive work will become the 
major pediatric dermatology reference text. The book is 
clinically practical and serves as an all-inclusive reference 
text. It will seem relatively expensive to pediatricians; this 


is chiefly due to the length of the book (over 1600 pages) 


disorders. 


_. Topics of particular day-to-day interest to pediatricians 
abound, and a small sample follows. There is discussion of 
the psychosocial aspects of skin disorders and of sexually 
transmitted diseases and acquired immunodeficiency syn- 
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and the numerous photographs; however, it is very similar < 
in price to other dermatology reference texts. Thirty 
percent of all visits to a pediatrician involve a primary or 
secondary cutaneous complaint. Pediatricians need a com- 
prehensive, well-illustrated, well-referenced, logically or- 
ganized reference text, and this book fits the bill. It belongs 
in the library of all academic institutions and in the offices 
of all clinicians who care for children with cutaneous 


Evaine REMMERS, MD 
Department of Dermatology 
3288 Moanalua Rd 
Honolulu, HI 96819 
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- Magnetic Resonance Imaging in the Assessment of 
_ Medullary Compression in Achondroplasia 


- “ToanT Thomas, MB, BCh; Jaime L. Frias, MD; Jon L. Williams, MD; William A. Friedman, MD 







$2; $ Children with achondroplasia may 
be at increased risk of developing apneic 

. — episodes and of dying unexpectedly. The 
— fisks seem to be related to neural axis 
compression by an abnormal cranial 
base and may be complicated by the 
development of hydrocephalus. We used 
magnetic resonance imaging to study 
five children with achondroplasia. All of 
them demonstrated a discrepancy be- 
_ tween the size of the brain stem and the 
_ foramen magnum. Comprehensive pro- 
spective assessment of infants with 
achondroplasia, including the use of 
_ new imaging techniques, will provide 
-important information concerning the 

_ natural history of the relationship of the 
“neural axis to the bony posterior fossa 
‘and upper cervical spine in this condi- 
tion. It may also help to identify those 
patients at risk before the development 
ie threatening medullary compres- 



























-Č (AJDC 1988;142:989-992) 


; _Avhondroplasia, one of the most com- 
mon chondrodysplasias, is asso- 
o cated with a number of incapacitating 
and sometimes fatal neurologic com- 
SE plications. 18 In childhood the major 
-< impact has probably not been fully 
appreciated, but recent reports have 
‘suggested an increased incidence of 
jpneic episodes and sudden infant 
~- death related to cervicomedullary 
compression, often occurring in chil- 
dren who were believed to have no 
-major neurologic problems.** 
y The demographic pattern of infant 
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death in achondroplasia has certain 
superficial similarities to that seen in 
the sudden infant death syndrome, and 
in eight of 11 recently reported cases 
death was attributed to that cause.’ 
The patients were infants between 2 
and 5 months of age and all were 
considered healthy without overt neu- 
rologic complications, with normal de- 
velopmental milestones, and with 
heights and head circumferences 
within the normal range for children 
with achondroplasia. Deaths were dif- 
ferent from those usually seen in sud- 
den infant death syndrome as four of 
11 children died during the day, three 
of them while asleep in unsupported 
sitting positions.’ In view of this ex- 
perience, we decided to evaluate the 
relationship of the neural axis to the 
posterior fossa and upper cervical 
spine in a small number of children 
with achondroplasia by using mag- 
netic resonance imaging (MRI). This 
technique offers certain advantages 
over computed tomographic (CT) 
scanning in that it employs nonionizing 
radiation, allows direct sagittal and 
coronal imaging, and requires no in- 
stillation of radiopaque contrast me- 
dium into the subarachnoid space. 
Moreover, MRI allows for excellent 
demonstration of posterior fossa 
structures because bone attenuation, 
a formidable problem with CT, does 
not occur with MRI. 


PATIENTS AND METHODS 


Patient selection was based largely on 
the patients’ ability to cooperate in the 
course of the investigation and not on 
neurologic status. Ages ranged from 18 
months to 12 years. Two of the children had 
sleep apnea that was evident to the parents 
and was documented by sleep studies. Both 
children had normal somatosensory evoked 
potentials (SEPs). In one of them (18 
months of age) the apnea was believed to 
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have features of both central and obstru 
tive types, whereas in the other child: (¢ 
years old) the apnea was said to be obstrue: 
tive. We defined central apnea as apnei 
associated with an absence of respiratory 
effort and obstructive apnea as respiratory 
effort against an obstructed airway. All o 
the children had head’ circumference: 
within the normal range for achondropla. 
sia," but above the 95th percentile for 
normal children. All subjects showed some. 
degree of hydrocephalus by CT scan 
MRI assessment; two had ventrienlepe 
toneal shunts in place. 


RESULTS 


A summary of the clinical and M. 
findings are seen in the Table. Th 
MRI scan (Fig 1) demonstrated a tighi 
foramen magnum in all five childr 
In four children there. appeared to 
compression of the neural axis at the 
level of the foramen magnum or t 
arch of C1, with kinking of the neur 
axis by the posterior margin of the 
foramen magnum in one child. In a- 
fifth child there was also an anterior 
indentation of the pons by an abnorma 
clivus (Fig 1 and Table), Two childr 
also had mild Arnold-Chiari malfor 
mations. 





COMMENT 


A number of recent reports have 
documented recurrent episodes of ap- 
nea, quadriparesis, and sudden infant 
death as complications of childhood 
achondroplasia.?**2+4 The authors o 
these reports have emphasized t 
sudden and unexpected nature o 
these catastrophic complications, and 
at least one author commented on the — 
fact that apnea may be the sole mani- 
festation of medullary compression 
children with achondroplasia.® 

These major neurologie complica- 
tions are better understood if one 
appreciates the developmental abnor- 
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Apnea Shunt Hydrocephalus Magnetic Resonance image 


” = + Posterior compression of medulla 
by foramen magnum 





- + + Anterior indentation of pons; 
some compression at 
craniocervical junction 


3/10 yM - + + Cord compressed by odontoid 
and arch of C1 
4/6 y/F + - + Cord compressed bilaterally by 


foramen magnum 
Tight foramen magnum 











Fig t.—Magnetic resonance imaging appearance in patients with achondroplasia. 

Top left, Normal. Top right, Posterior compression of medulla. Center ‘eft, Anterior 

indentation of pons, some compression at craniocervical junction. Center right, 

Posterior indentation of medulla. Bottom left, Bilateral compression of medulla. 
Bottom right, Tight foramen magnum. 
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malities of the skull that are seen in 
all children who have achondroplasia. 
The human skull is composed of three 
elements, the facial skeleton, the cra- 
nial vault, and the cranial base. The 
cranial base comprises the ethmoid, - 
the sphenoid, the petrous portion of 
the temporal bone, and most of the 
occipital bone (Fig 2). The growth of 
these bones, except that of the planum 
occipitalis of the occipital bone, is” 
affected in achondroplasia, since the: ' 
bones develop by endochondral ossifi- 
cation. As a result, the foramen mag- 
num, flanked by elements of the ba- 
siocciput, is markedly narrowed and 
triangular and has two bony lateral 
protuberances that represent en- 
larged articular surfaces between the 
lateral and basioccipital segments: of 
the occipital bone. Similar excres- 
cences, analogous to the epiphyseal 
enlargement seen in the long bones, 
are found between the lateral and 
planum nuchale segments. The pla- 
num nuchale, the basiocciput, and the 
lateral segments of the occipital bone 
form the floor and lateral walls of the 
posterior fossa and result in its being 
smaller in all its dimensions. The pla- 
num occipitalis grows by membranous 
ossification and is, therefore, normal. 

The secondary changes are due to 
skeletal adaptation to the progressive 
expansion of the brain caused by hy- 
drocephalus and are distinct from the - 
primary changes caused by the chon- 
drodysplastic process. The skull is dol- 
ichocephalic because of anterior rota- 
tion of the frontal bone and posterior 
rotation of the planum occipitalis of 
the occipital bone (Fig 2). In addition, 
the skull’s large size is due to an 
increase in the size of the cranial vault. 
The size of the facial skeleton is nor- 
mal, although the nasal choanae may 
be smaller because of the narrowness 
of the cranial base.* 

We believe that the anomalies of the 
cranial base outlined above are the 
cause of the neurologic complications 
of hydrocephalus and cervicomedul- 
lary compression that are seen in chil- 
dren with achondroplasia. 

There has been considerable debate 
concerning the pathogenesis and even 
the existence of the hydrocephalus 
associated with achondroplasia.+>"* 
We suggest that there now exists ir- 
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patient (right). 





„refutable evidence that demonstrates 
that hydrocephalus is commonly as- 
sociated with achondroplasia.*++2 
` The degree of ventricular dilatation is 
variable and many children have ar- 
rested hydrocephalus that may not 
~~ need a shunt. 

_ The pathogenesis of the hydroceph- 
dus is linked to the anatomic abnor- 
“malities in the occipital bone that 
- produce intracranial venous hyperten- 
sion.” The cerebral venous circulation 
involves the return of blood from the 
_ cerebral veins to the sagittal sinus 
__ that then runs to join with the straight 
‘sinus at the torcular Herophili. Blood 
flows through the lateral or sigmoid 
sinuses to the jugular foramina, 
whence it leaves the skull and drains 
ilaterally into the internal jugular 
eins. 

_ Venous obstruction at the jugular 
a focumien has been demonstrated by 
one group of workers,” while others 
have explored the relationship be- 
tween ventricular pressures and the 
sure within the sagittal sinus.25 
ese studies have demonstrated ve- 
nous obstruction with elevated pres- 
sure in the sagittal sinus and dilatation 
of the subarachnoid cisterns. Our in- 
terpretation of these findings is as 
follows. The obstruction at the jugular 
foramen elevates the intracranial ve- 
jus pressure and decreases absorp- 
tion of cerebrospinal fluid (CSF) into 
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i Fig 2.—Appearance of cranial base in a patient with achondroplasia (left) and in a normal 


the sagittal sinus, thereby producing 
a communicating hydrocephalus. 
Some children with achondroplasia 
may develop noncommunicating hy- 
drocephalus with more severe ventric- 
ular dilatation, possibly on the basis 
of obstruction of the fourth ventricular 
foramina. 

In addition to hydrocephalus, unex- 
plained apnea and sudden unexpected 
death in children with achondroplasia 
have recently been documented.’ Of 
13 children, 11 died suddenly and un- 
expectedly and many showed evidence 
of acute and chronic compression of 
the medulla and cervical spinal cord. 
These compressive changes were 
sometimes severe and obvious, while 
in other cases external signs of dam- 
age were few or nonexistent; however, 
even in these cases histologic exami- 
nation disclosed pyknosis of neural cell 
bodies, gliosis, and edema at the level 
of the foramen magnum.’ 

One series? demonstrated that 10% 
of patients with achondroplasia had 
severe respiratory complications, in- 
cluding sleep apnea, substantial hy- 
poxemia, and cor pulmonale. One of 
these children, who died at 3⁄2 years 
of age, showed compression of the 
distal medulla and proximal spinal 
cord. 

Another publication® provides de- 
tails of six cases presenting in infaney 
with respiratory symptoms and quad- 
































riparesis related to a small foramen 
magnum. These children were treated 
with foramen magnum decompression 
and demonstrated immediate postop- 
erative improvement in their respira- 
tory difficulty, with gradual disap- 
pearance of their limb paresis. Most 
patients had a moderate degree of 
hydrocephalus with dilatation of th 
cortical sulci and basal cisterns. T] 
cortical veins were dilated, and anas 
tomotic channels were well develope 
The transverse sinuses and toreulare 
Herophili were dilated and there was 
narrowing at the jugular foramina 
with prolonged circulation time. Tw 
children showed a complete absence of 
drainage of CSF from the exit foram- 
ina of the fourth ventricle. In eig 
cases myelography demonstrated that 
the foramen magnum was encroache 
on by a bulbous odontoid process an 
the thickened posterior edge of the 
foramen magnum, both of which cor 
pressed the medulla. Radioisotope ci 
ternography showed concentration | 
the isotope in the sagittal region tha 
persisted for 72 hours and suggeste 
considerable delay in CSF absorptio. 
into the sagittal sinus. 
Medullary compression may exh 
few neurologic signs, and apnea ma’ 
be its sole manifestation.* It may be 
evaluated using SEP measurement. 
Patients with achondroplasia who have 
medullary compression may show, on- 
SEP, increased latency and decreasec 
amplitude above the cervical cord.” I 
this study of 23 patients with achon. 
droplasia,* seven symptomatic pa- 
tients had abnormal SEPs, with:th 
level of the abnormality cörrelating 
well with the patients’ symptoms. In 
the control group of 16 asymptomatic — 
patients with achondroplasia, seven 
had abnormal SEPs with a pattern 
suggesting cervicomedullary localiza 
tion, two demonstrated foramen mag- 
num stenosis on further investigation 
and one patient, a 6-month-old girl 
showed no SEP response above the 
medulla. This patient proved to have 
obstructive hydrocephalus that was” 
treated by surgical decompression of — 
the foramen magnum and CSF shunt- 
ing. Five months later the patients 
SEP responses had returned to nor- 



















































Recently, a comprehensive evalua- 
tion of 26 children 4 months to 6 years 
of age with achondroplasia was re- 

rted.?”7 The foramen magnum was 
small in 25 of 26 patients as assessed 
by a reconstructed midline sagittal CT 
sean and 11 patients demonstrated 
inal cord atrophy. Bony anomalies 
the posterior fossa included a for- 

d extension of the squamous por- 
ion of the occipital bone, a thickened 
posterior rim of the foramen magnum, 
d dysplasia of the odontoid process. 
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The SEPs were abnormal in nine pa- 
tients who were believed to have cer- 
vicomedullary compression, and. all 
nine had respiratory problems and 
were subjected to neurosurgical de- 
compression. At operation, all of these 
patients had severe cord compression 
with atrophy. The results of surgery 
demonstrated marked improvement in 
five patients with one fatality three 
weeks postoperatively. 

Most children with achondroplasia 
do not suffer from disabling neurologic 
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life-threatening complica~ 
tions. We, therefore, need to assess 
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< 06 Serum concentrations of growth 
hormone, insulin, free thyroxine, thyro- 
- tropin, cortisol, and glucose were meas- 
:: ured during four time periods (0 to 4, 5 
-<-to11, 12 to 18, and 219 days of life) in 16 
“mechanically ventilated very-low-birth- 
a weight infants (mean [+ SD] gestational 
age, 29+ 1.4 weeks; mean [+SD] birth 
weight, 1017+ 196 g) receiving total pa- 
renteral nutrition and in 21 very-low- 
birth-weight infants not requiring me- 
=< Ghanical ventilator support (mean 
=- [£SD] gestational age, 30+ 1.7 weeks; 
mean [+ SD] birth weight, 1149+ 210 g) 
fed enterally. There were no significant 
differences in the serum concentrations 
-of the hormones or in the glucose levels 
between the two groups at any time 
interval. Present data demonstrate no 
= significant difference in the serum con- 
-<eentration of glucose, insulin, growth 
“hormone, cortisol, free thyroxine; and 
= Ahyrotropin between very-low-birth- 
_ weight infants fed enterally and those 
ae ‘maintained on a regimen of total paren- 
"tera nutrition. 
(AJOC 1988; ;142:993-995) 




















Atanes i in the respiratory and nu- 
tritional management of the very- 

d low-birth-weight (VLBW) infant 
(birth weight, <1500 g) have resulted 
in decreased mortality and morbidity. 
Although the vigorous VLBW infant 
may be fed enterally, parenteral feed- 
; of the ill VLBW infant is fre- 
tly necessary. The endocrine mi- 
-lieu is important for the growth and 
“development of the newborn, but this 
has not been thoroughly investigated 
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in VLBW infants who are receiving 
total parenteral nutrition (TPN). The 
purpose of this study was to compare 
the concentrations of growth hormone 
(GH), insulin, thyrotropin (TSH), free 
thyroxine (free T,), and cortisol in 
VLBW infants receiving TPN with 
those in infants of similar weight and 
gestational age fed enterally. These 
hormones were chosen because they 
can be measured using standard radio- 
immunoassay methods, require small 
amounts of blood, have modifying ef- 
fects on energy metabolism, and influ- 
ence the feast-fast cycle. 


PATIENTS AND METHODS 


All newborns with a birth weight of less 
than 1500 g and a gestational age of less 
than 32 weeks admitted to the Tampa (Fla) 
General Hospital neonatal intensive care 
unit between January 1986 and January 
1987 were eligible for the study. Gestational 
age was estimated from maternal dates and 
ultrasonographic measurements and, when 
this information was not available, by phys- 
ical examination of the newborn.? Neonates 
were excluded or removed from the study 
if feeds were discontinued because of threat 
of necrotizing enterocolitis, or if the TPN 
was discontinued because of surgery, elec- 
trolyte imbalance, or metabolic imbalance 
(eg, persistent hyperglycemia, hypertri- 
glyceridemia). 

Initially all neonates received an intra- 
venous infusion of dextrose-water (2.5 to 
7.5 g/kg/d of dextrose, 80 to 100 mL/kg/d 
of water). Electrolytes (sodium, potassium, 
chloride, and calcium) were added to the 
infusion when urine output was estab- 
lished, usually. by the second day of life. 
Fluid requirements were adjusted to main- 
tain adequate hydration. On day 3 or 4 of 
life, 16 newborns who were unable to tol- 
erate enteral nutrition because of severe 
respiratory distress requiring mechanical 


































ventilation began TPN. The amino ac 
concentration of TPN was increased dai 
in 0.5-g increments from 0.5 g/kg/d on th 
first day to a maximum of 3 g/kg/d. Lipi 
emulsion was similarly increased daily | 
0.5-g increments from 0.5 g/kg/d on i 
day after the initiation of amino acids to 
maximum of 2.5 g/kg/d. The TPN dextros 
water concentration was increased as 
erated (blood glucose levels maintain 
<6.7 mmol/L) until 293 to 418 nonpro’ 
kJ/kg/d were infused. All neonates wer 
receiving at least 2.5 g/kg/d of amino acid 
and 2.0 g/kg/d of lipid emulsion by day 1 
of life. 

Twenty-one neonates able to tolerate ; 
teral feeds by the fourth day of life e 
fed 54.4 kJ/oz of infant formula at 12 t 
24 mL/kg/d, initially by continuous: Ni 
gastrie infusion, The volume and concen 
tration of formula were increased as toli 
ated until the administration. of 418 
502 kJ/kg/d was achieved. The newbo) 
feeds were advanced to three hourly. bo 
feeds in the third time period. 

Serum samples for measurement of G 
insulin,* free T,, TSH (free Te [radi 
tively labeled with cobalt 57/TSH [radio 
actively labeled with iodine I- 125] 
Simultrac Radioimmunoassay-Immunodi 
agnostics, Becton Dickinson, Orangeburg, _ 
NJ), and cortisol (Coat-A-Count Cortisol 
Diagnostic Products Corporation, Los An- 
geles) were obtained by venipuncture 
fore the initiation of TPN or formula feed 
and weekly thereafter. All samples from 
the same newborn were determined in on 
assay. The interassay coefficients of varia- 
tion were less than 10% for all assays. Bloo 
samples were drawn between 8:30 Am an 
12 pm. In neonates: receiving bolus feeds, 
samples were drawn one to two hours afte: 
the feed. Neonates were evaluated for pat 
ent ductus arteriosus by auscultation, ¢ 
ditions were confirmed with M-mode echo 
cardiography, and they were examined for 
intracranial hemorrhage by ultrasound 
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hin two days of birth and weekly there- were no significant differences be- Laboratory data are presented in 
ter if clinically indicated. Weight was tween the two groups in mean birth Table 2. There were no significant 
ecorded daily utilizing a digital scale. weights (1017+196 g for the TPN differences in serum concentrations of 
e investigation was approved by the — group vs 1149+210 g for the enterally insulin, GH, TSH, free T,, and cortisol 
eons Horien Hous, Unversity = fed neonates) or gestational age between the enterally and parenter- 
as obtained for the studies. (29+1.4 weeks for the TPN group vs ally fed neonates at any time. In both: n 
Statistical analysis was by the two-tailed 30+1.7 weeks for the enterally fed groups, serum levels of GH, cortisol, 
tudent t test for paired data, x? test, and neonates). The neonates in the TPN and glucose decreased, insulin levels — 
ay analysis of variance. A P value of group required ventilatory support increased, and free T, and TSH values ae 
5 or less was considered statistically (by selection) and had a significantly did not change over time. These 
ignificant. All values were expressed as higher incidence of patent ductus ar- changes were not statistically signifi- oe 
teriosus and intraventricular hemor- cant. The serum glucose level was 
RESULTS rhage. The TPN group gained less slightly but not significantly increased n 
weight than did the enterally fed inthe TPN group, reflecting the high. 
“The clinical characteristics of the group. There was no neonatal mortal- glucose concentrations in TPN fluids. 
borns are shown in Table 1. There ity in either group. There was no correlation between se- 
Pee rum insulin and glucose concentra- 
tions nor between weight gain and 
serum levels of GH, insulin, free: Te 
or TSH. 



























(n= 16) (n=21) P Valuet 
_ Birth weight, g (mean SD) 1017 + 196 1149+ 210 NS COMMENT 
_ Gestational age, wk (mean + SD) 29414 WELT NS There is little information concern- 
Ventilator, >3d E Q 0014 ing the endocrine status of low-birth- 
Patent ductus arteriosus 7 2 0014 weight infants receiving TPN. Al- 
Intraventricular hemorrhage 8 1 0014 though the mean birth weights and 
Average weight gain, g (mean + SD) gestational ages were not significantly 
oo Site Siders TEREM NS different between the two groups, the- 
12-184 43.8 +63.5 125.8 £48:1 002§ incidences of intraventricular hemor- 


19-26 d 46.3+ 80.7 148.5 + 64.7 


“~*TPN indicates total parenteral nutrition; EF, enterally fed. 
pn value greater than .05 was considered to be not significant (NS). 
oh? (P-<.05). 

: Sudents t test (P<.05). 


.007§ 














rhage and of patent ductus arteriosus 
were significantly higher in the TPN 
group. The average weight gain was 
less in the TPN group and reflected 
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; 0-44 5-11 12-18 194+ 

» Glucose, mmol/L 
TPN 6.6+3.2 (2.7-14.5) 6.2+1.2 (3.8-8.3) §.3+1.6 (2.7-8.5) §.2+1.5 (3.3-7.2) 

; EF §.1+1.9 (2.4-8.2) 5.2+ 1.0 (4.0-6.9) 5.7 +1.9 (3.0-9.6) 5.2+0.9 (3.2-6.2) 

Insulin; pmol/L 

TPN 63 +50 (9-186) 68 +52 (22-270) 73+106 (22-428) §3+105 (12-553) 

> BF 42+32 (21-138) 51+42 (22-178) 73+60 (15-177) 49+41 (15-179) 

GH, ugh 
So TPN 40.3+ 16.0 (5.5-68.0) 25.3+13.2 (6.8-50.1) 27.3+18.0 (1.2-56.7) 29+ 19.4 (2.8-66.8) a 
41.4+13.1 (20.6-71.1) 23.8 +14.4 (2.0-47.5) 27.5+15.0 (9.9-50.0) 18.0+7.2 (8:1-31,8) ; 












400+280 (90-1040) 200+110 (70-390) 170+120 (40-520) 190+110 (80-440) 
230+ 130 (70-450) 240+140 (50-470) 170+ 130 (30-460) 160 +160’ (10-700) 















51+42 (4-136) 27 +26 (4-76) 32+39 (4-126) 48 +55. (4-206) 
28+32 (1-103) 27+36 (3-103) 42+53 (5-158) 28+ 48 (5-208) 









3.42.8. (0.6-9.0) 5.0+2.7 (0.4-10.6) 3.4+2.0 (1.5-8.8) 4443.0 (1.5-15.9) es 
3:3+3.3 (0.1-10.0) 3.3+3.5 (0.1-12) 3.1+1.4 (1.0-4.9) 3.2423 (0.5-11.6) 
*GH indicates growth hormone; T,, thyroxine; TSH, thyrotropin; TPN, total parenteral nutrition; and EF, orient: fed. : 


{Values are mean SD, with range in parentheses. 
: FPrior to TPN or EF. 
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= both the smaller energy intake they 
received and the severity of illness 
compared with the enterally fed new- 
borns. Nevertheless, present data 
demonstrate no significant differences 
in the serum concentrations of glu- 
cose, insulin, GH, cortisol, free T,, 
and TSH between VLBW infants fed 
-enterally and those maintained on a 
regimen of TPN. Our data are consis- 
tent with previously reported values 
for these hormones in studies per- 
ormed on enterally fed neonates.*“ 
Although the enteroinsular axis is 
netional in newborns soon after 
irth; the insulin secretory response 
o glucose may not be fully developed 
itil 110 days after birth, regardless 
of the route of administration of glu- 
~ cose.® Bolus feeding of the premature 
- newborn results in cyclical increments 
and decrements in serum glucose and 
insulin values,’ changes not seen in 
he newborn receiving continuous en- 
teral feeds.” In premature newborns, 
__ insulin secretion in response to hyper- 
_ -glycemia is sluggish when compared 
_ - with term newborns,*® while addition 
- of amino acids is associated with en- 
hanced secretion of insulin. In our 
- study, in both groups, serum insulin 
values increased over the first three 
weeks, suggesting enhanced secretion 
of insulin as a result of the functional 
maturity of the enteroinsular axis and 
the addition of amino acids or proteins 
< to the diets. There were no significant 
_ differences between the TPN and en- 
terally fed groups in free T, levels; this 
. was consistent with what was re- 
`: ported for premature infants, 2 
Serum concentrations of GH were 
_ high and declined over several weeks 
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in both groups of neonates, findings 
previously reported in normally fed 
term and preterm neonates. The 
wide variations in serum concentra- 
tions of GH may be the result of 
pulsatile secretion and of stressful 
stimuli that may be triggered by 
changes in body temperature, changes 
in circulatory status, the stress of 
venipuncture, and the variable degree 
of illness. There was no correlation 
between serum concentrations of GH 
and rate of weight gain in either group. 

The fetal adrenal cortex is function- 
ally well developed by 28 weeks’ ges- 
tation. Serum cortisol levels are ele- 
vated at birth and then decrease 
during the first ten days of life. The 
individual values fluctuate and may be 
the result of behavioral states preced- 
ing blood sampling and the degree of 
illness.” Our data are consistent with 
these findings and, in addition, dem- 
onstrate that there is no difference 
between newborns receiving TPN or 
fed enterally. In our study, the serum 
concentrations of GH, insulin, free T,, 
TSH, and cortisol were not influenced 
by TPN and were similar to those of 
premature neonates receiving enteral 
feeds, 


Ronald Bainbridge, MB, BS, provided manu- 
script review and helpful advice. Joy Fincher 
provided secretarial assistance. 
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“We encountered seven female ado- 
cents with the Fitz-Hugh—Curtis syn- 
rome and no signs or symptoms of 
salpingitis. Six of the patients had cer- 
cal cultures positive for Chlamydia tra- 
shomatis. The Fitz-Hugh-Curtis syn- 
rome should be included in the 
ifferential diagnosis of right-sided ab- 
iominal pain in the sexually active fe- 
male adolescent to avoid unnecessary 
iagnostic procedures and to reduce the 
revalence. of chlamydial infection and 
ts complications. 
(AIDC 1988;142:996-998) 

erihepatitis is a localized inflam- 
_™ mation affecting the upper anterior 
surface of the liver and the adjacent 
parietal peritoneum, resulting in fi- 
_prinous adhesions between the liver 
and the diaphragm.’ The syndrome, 
first described in 1919 by Stajano,? is 
haracterized by the acute onset of 
severe right upper quadrant abdomi- 
-nal pain resembling that of acute cho- 
-lecystitis. In 1930 Curtis,’ and four 
years later, Fitz-Hugh,° related the 
_ syndrome to gonococcal salpingitis. In 
recent years it has become clear that 
. Neisseria gonorrhoeae is only one of 
‘several causative agents in the Fitz- 

Hugh-Curtis (FHC) syndrome, the 
most- common of which is Chlamydia 
trachomatis. Studies in which both 
organisms were sought have strongly 
suggested that C trachomatis is far 
Tiii aiamaa ieaie 
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more often the éause.** It frequently 
occurs in young, sexually active fe- 
males with acute pelvic inflammatory 
disease.? Herein we describe seven 
sexually active female adolescents 
who presented with the FHC syn- 
drome and had no clinical signs or 
symptoms of salpingitis, six of whom 
had a positive endocervical culture for 
C trachomatis. 

The following patient reports under- 
score the importance of considering 
the FHC syndrome in the evaluation 
of the sexually active female adoles- 
cent with right-sided abdominal pain, 
even in the absence of salpingitis. 


PATIENT REPORTS 


Patient 1.—A 16-year-old nulliparous fe- 
male adolescent presented to the primary 
care clinic complaining of right upper quad- 
rant abdominal pain and persistent irreg- 
ular vaginal bleeding of four weeks’ dura- 
tion. The pain was sharp and constant. It 
felt somewhat better in the sitting position 
and was aggravated by deep inspiration. 
Her last normal menstrual period occurred 
two months before her presentation, and 
she denied a vagina! discharge. She was 
sexually active and reported using condoms 
for contraception. Her gynecologic history 
was significant for gonococcal cervicitis 
several years ago, which was treated with 
“an antibiotic” on an outpatient basis. 

The only abnormality found on physical 
examination was right upper quadrant ten- 
derness. There was no guarding or rebound 
tenderness elicited on abdominal exami- 
nation. The patient had a Sexual Maturity 
Rating (SMR) of V. The pelvic examination 
revealed minimal bleeding from the cervi- 
cal canal. The cervix was not tender to 
manipulation, the uterus was not enlarged, 
and there were no adnexal masses. Results 
of the rectal examination were normal. 

The initial laboratory results included a 
white blood cell (WBC) count of 12:1 x 10L, 
with 0.76 neutrophils, 0.03 band cells, 0.16 
lymphocytes, and 0.03 monocytes. The 
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erythrocyte sedimentation rate (ESR), as =: 
measured by the Westergren method, was 
45 mm/h. Liver function tests, which in- 
cluded serum alanine aminotransferase and 
serum aspartate aminotransferase meas- 
ures, yielded normal results. A serum preg- 
nancy test was negative. An endocervical 
culture for N gonorrhea, à wet mount for- 


Trichomonas vaginalis, and a potassium ``- 


hydroxide preparation for yeast were neg- 
ative. A kidney and upper bladder exami- 
nation and an ultrasound examination of 
the abdomen and the pelvis revealed no 
abnormalities. On the fourth hospital day, 
the endocervical culture for C trachomatis. 
was reported to be positive. l 

The patient was treated with doxycycline © 
hyclate (100 mg orally every 12 hours). She 
was discharged on the fifth hospital day to 
complete a 14-day course of therapy. One 
month after her hospital admission, a re- 
peated endocervical culture for C tracko- 
matis was negative. 

PATIENT 2.—A 16-year-old nulliparous 
female adolescent presented to the emer- 
gency room with a three-day history of". 
right-sided abdominal pain. The pain was 
sharp and increased with deep inspiration, 
sitting up, and walking. The patient denied 
nausea, vomiting, diarrhea, dysuria, or 
vaginal discharge. Her last menstrual pe- 
riod had begun three days before presen- 
tation. The patient was sexually active and 
used condoms. The gynecologic history in- 
cluded an episode of N gonorrhea cervicitis 
the year before, which was treated. with 
one dose of ampicillin trihydrate (3.5 g) 
and probenecid (1 g) orally. The patient's. 
partner was also treated at that time. The 
patient was unavailable for follow-up. = 

The physical examination revealed a. 
tearful young woman in moderate distress 
with normal vital signs. There was marked 
tenderness to deep palpation of the right 
upper quadrant. The pelvic examination 
disclosed a normal-appearing cervix and 
no abnormal vaginal discharge. There was 
no cervical motion or adnexal tenderness .. 
elicited on bimanual examination, nor were 
any masses palpated. 

The laboratory results included a WBC 
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Laboratory Results 















































History Examination r Farrar entrain rat 
eer cere, mettre tery ESR, WBC, x10 AST, ALT, Neisseria Chlamydia. 
cc Temperature, °C Abdomen mm/h (P/Bds) U/L U/L gonorrhoeae _trachomatist 
RUQ pain 38.2 RUQ 54 11.7 44 27 - +o 
tenderness 0.72/0.06 
RUQ pain, 37.0 RUQ 33 14.5 24 1 + + 
R shoulder pain tenderness 0.86/0 
15 R chest and 37.4 RUQ 29 7 - + 
shoulder pain tenderness 
17 R-sided pain 36.8 RUQ 53 6.9 42 15 ~ + 
and SOB tenderness 0.76/0.01 
16 RUQ pain, irregular 36.3 RUQ 45 10.8 14 8 - + 
vaginal bleeding tenderness 0.76/0.03 
15 R-sided flank pain 37.2 Right CVA 33 10.4 22 13 ~ + 
; tenderness 0.64/0.10 
16 RUQ pain 37.6 RUQ 14 10.5 14 11 - ~ 
tenderness 0.75/0.05 















count of 10.5 10%L, with a differential 
count of 0.74 neutrophils, 0.05 band cells, 
-0.17 lymphocytes, 0.01 monocytes, and 0.03 
eosinophils. The ESR, as measured by the 
Westergren method, was 14 mm/h. The 
- Serum aminotransferase and serum aspar- 
‘tate aminotransferase levels were normal. 
Examination of the urine yielded rare 
_ trichomonads, and the endocervical culture 
_ for N gonorrhoeae was negative. One day 
— later, the endocervical culture for C tracho- 
-matis was reported to be positive. The 
-< patient was given prescriptions for metro- 
nidazole (250 mg every eight hours for 
© seven days) and doxycycline hyclate 
_ (400. mg every 12 hours for 14 days), The 
¿patient was unavailable for follow-up. 
me RESULTS 
_.. The patients ranged in age from 14 
to 17 years (Table). None reported a 
istory of significant lower abdominal 
pain before their presentation. Six 
experienced right upper quadrant ten- 
< derness on physical examination; none 
experienced cervical motion or ad- 
nexal tenderness on bimanual exami- 
ation by experienced clinicians. 
‘hlamydia trachomatis was isolated 
from the cervical canal in six of the 
seven patients. One patient had both 
C trachomatis and N gonorrhoeae iso- 
lated from the cervical canal. The one 
atient whose cervical culture was 
negative for C trachomatis, as well as 
: or N gonorrhoeae and aerobic and 
naerobic bacteria, had been treated 
h amoxicillin trihydrate for the 
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*CC indicates chief complaint; P/Bds, polymorphonuclear cells/band cells; AST, asi 
upper quadrant, plus sign, positive; minus sign, ne 
motion tenderness were not found on examination 

_tComptement fixation for C trachomatis was po 





presumptive diagnosis of a urinary 
tract infection for ten days before her 
presentation. This patient underwent 
a laparoscopy that revealed “numerous 
filmy hepatic adhesions encasing bi- 
lateral tubes and ovaries with the ad- 
nexa adherent to the broad ligament 

. . and adhesions from the anterior 
abdominal wall to the right lobe of the 
liver.” Culture specimens for C tracho- 
matis were taken during the laparos- 
copy and were reported to be negative. 
Serum complement fixation revealed 
a Chiamydia complement fixation an- 
tibody titer of 1:2048, consistent with 
a recent chlamydial infection. Sero- 
logic testing was not performed on any 
other patients. 

The results of the laboratory tests 
for all seven patients are shown in the 
Table. The ESR was elevated in five 
patients, and the liver enzyme analysis 
results were normal in five of the 
patients. The WBC count was greater 
than 10.0x10%/L in five of the six 
patients in whom it was obtained, and 
a left shift was observed in all six 
cases. 


COMMENT 


The most common complaint in the 
patients described in this study was 
right upper quadrant pain or right- 
sided chest pain. The classic present- 
ing symptom of perihepatitis, as 
defined in the literature, is “se- 


partate aminotransferase, ALT, alanine aminotransferase; 
gative; SOB, shortness of breath; CVA, costovertebral angle. Adnexal tenderness, masses, and/or cervical 
in any of the patients. ore 
sitive at 1:2048. 


Fitz-Hugh—Curtis Syndrome—Katzman et al 997 


RUQ, tig 


vere pleuritic right upper abdomina 
pain.” The pain can often radiate to 
the right shoulder, as seen in two o 
our seven patients. A friction rub may 
be heard during respiration.” Accord. 
ing to Eschenbach and Holmes; con: 
current left upper quadrant tender 
ness is not an uncommon finding. Left 
upper quadrant pain shifting to th 
right, with typical FHC symptoms a 
the primary presentation, has als 
been described. 2 Eschenbach® found 
that 60% of female adults with FH 
syndrome have the onset of upper 
abdominal pain occurring at the sam 
time as lower abdominal pain caused 
by salpingitis. However, 30% of adult 
patients have onset of pain three to 18 
days after lower abdominal pain, and 
the remainder have onset. of pain three 
to six days before lower abdominal 
pain." In the seven adolescent cases 
presented, none of the patients re- 
ported a history of lower abdomina 
pain before presentation. Lower ab- 
dominal tenderness and evidence | 
acute or subacute salpingitis was ‘ab. 
sent in all patients in this study. 

Chlamydia perihepatitis has been 
described to occur in approximately 
5% to 25% of salpingitis cases.“ 
Mueller-Schoop et al,‘ via laparoscopy, 
showed typical findings of the FH 
syndrome in three women whose age, 
sexual activity, and symptoms sug- 
gested that a genital tract infection 









































yay have spread to the peritoneum. 
lamydia cultures were not per- 
ied in that study. The C tracho- 
matis FHC syndrome appears to be 
more common than is generally rec- 
gnized. 
_ The ascending spread of chlamydia, 
with the gonococcus, in the female 
nital tract is postulated to occur 
alicularily, ie, through the cervi- 
channel, the endometrial cavity, 
e fallopian tubes into the peri- 
al cavity and to the surface of 
a-abdominal organs, such as the 
ver." A report of gonococcal perihep- 
titis in a man with genital gonorrhea 
suggests, in addition, the possibility 
if spread by other mechanisms.” If 
assumption that our patients had 
nitally. acquired infections is cor- 
t, then it appears that the infectious 
agent ascended from the cervical ca- 
, reaching the liver capsule, with- 
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Quotables: 


Children’s Names: The names of the children are sometimes an excellent 
guide to the fantasies of their parents. 


“out causing clinical signs and symp- 


toms of salpingitis. 

The laboratory tests revealed that 
the majority of our patients had nor- 
mal liver function test results; this has 
been reported in other patients with 
FHC syndrome.” It has been postu- 
lated that findings such as these indi- 
cate that chlamydia perihepatitis does 
not affect the liver parenchyma in 
contrast with perihepatitis caused by 
N gonorrhoeae.” This is supported by 
biopsy reports of serologically diag- 
nosed C trachomatis in perihepatitis.” 
Others have postulated that there may 
be a transient elevation of liver en- 
zyme levels. The ESR was elevated in 
the majority of our patients as well, 
and this has also been observed in 
other cases. 

To our knowledge, this is the first 
report of chlamydial perihepatitis 
without salpingitis in adolescents. In 
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appendicitis, ectopic pregnancy, ab- a 
dominal trauma, or pancreatitis.°" If 
unnecessary diagnostic and surgical - 


procedures are to be avoided, the FHC 


syndrome must be included in the _ 
differential diagnosis of right-sided _ 
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female adolescent. Performance of an 
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-@ Clinical and neuropathologic char- 
acteristics of 45 children who met crite- 
for brain death were analyzed. Chil- 
dren between 2 months and 1 year of 
age were compared with children older 
_ than 1 year and children older than 5 
_ years. The observation period to fulfill 
brain death criteria was not different 
_ between the age groups. Deep tendon 
-and spinal reflexes were preserved sig- 

nificantly less frequently in children 
--yOünger than 1 year old. Diabetes insip- 
idus and the necessity of inotropic sup- 
_ port were significantly more frequent in 
ildren Older than 5 years. Fifty-eight 
Percent (26/45) of patients had no cerebral 
. perfusion pressure before death. How- 
ever, 18% (8/45) of patients never had a 

cerebral perfusion pressure below 40 mm 
_ Hg. No relationships could be shown be- 
tween the clinical or physiologic factors 
‘and neuropathologic findings. We found 
no support for using different brain-death 
criteria for children between 2 months 





AJDC 1988:142: 999-1003) 


7? Tre report of the Medical Consult- 

ants on the Diagnosis of Death to 
the -Presidents Commission for the 
Study of Ethical Problems in Medicine 
ind Biomedical and Behavioral Re- 
search wrote the following in 1981: 
‘The brains of infants and young children 
ave increased resistance to damage and 
nay recover substantial functions even af- 
ter exhibiting unresponsiveness on neuro- 
logieal examinations for longer periods 
than do adults. Physicians should be par- 
icularly ‘cautious in applying neurologic 
riteria to determine death in children less 
‘than five years. 





















age distinction became one step 
re complex when the most recent 
ask Force for the Determination of 
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_ Age-Specifie Characteristics of Brain Death in Children 
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Brain Death in Children chose a three- 
tier approach with different brain- 
death criteria for children younger 
than 2 months, between 2 months and 
1 year old, and older than 1 year? The 
primary distinctions reeommended by 
the task force were longer observation 
of young children before declaration of 
brain death (48 hours for children 7 
days to 2 months old and 24 hours for 
children between 2 months and 1 year 
old) and the necessity of two corrobo- 
rating electroencephalograms (EEGs) 
or one EEG and a corroborating radio- 
nuclide cerebral blood flow study. The 
task force also recommended that chil- 
dren older than 1 year be observed for 
no less than 12 hours (unless corrobo- 
rating tests support the clinical diag- 
nosis). However, just as age 5 years 
was chosen arbitrarily for “caution” 
by the President’s Commission, the 
three age tiers of the task force are 
equally arbitrary.’ 

We examined, therefore, the clinical 
and neuropathologic findings of 47 
consecutive brain-dead children seen 
over a two-year period. Young children 
(2 months to 1 year old) were compared 
with older children (1 to 5 years old 
and older than 5 years). Because the 
children were observed for various 
lengths of time before declaration of 
brain death, we compared the periods 
of observation between the age 
groups. While this study cannot be 
considered a direct validation of brain- 
death criteria because the children 
who met the brain-death criteria were 
not supported until irreversible ces- 
sation of cardiovascular function, no 
discrepancies or irregularities were 
encountered when applying brain- 
death criteria formulated from expe- 
riences with older children and adults 
to infants older than 2 months.' 


PATIENTS AND METHODS 


Children admitted to the Pediatrie Inten- 
sive Care Unit (PICU) of The Johns Hop- 
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kins Hospital, Baltimore, between Jul 


ciplinary unit for children of all age grou: 
except newborns. Brain death. was: diag 
nosed by criteria similar to those of th 
President’s Commission, Specifically, chi 
dren were declared brain dead if they we: 
in coma of known irreversible. cause and 
they also met the following criteria: o 
absence of hypothermia, hypotension, an 
drug intoxication; (2) cerebral unresp 
siveness; (3) apnea with arterial carbo: 
dioxide tension greater than 60 mm. H 
(without a history of chronie lung disease 
(4) absent brain-stem reflexes (pup 
oculocephalic, corneal response, vestibule 
ocular, gag reflex, and cough reflex); an 
(5) no neurologic improvement follow! 
least 12 hours of observation (six hour 
an EEG showed electrocerebral silence 
if absent cerebral blood flow was docu 
mented by either a radionuclide scan o 
four-vessel arteriography). The period o 
observation did not vary with ‘the age o 
the patient. Documentation of the complet 
neurologic examination was made by eithe 
a pediatric neurologist or a pediatric 1 neu 
rosurgeon. Alternatively, in children wh 
received therapeutic pentobarbital sodium 
for the management of increased intrac ri 
nial pressure (ICP), the clinical impressio 
of brain death was confirmed: by the ab- 
sence of cerebral blood flow documente 
with a radionuclide scan ‘or four-vesse 
arteriography. No child was supported un 
til cardiovascular collapse. Forty-seven. 
children fulfilled these criteria. ‘Two chil 
dren were excluded from all but the anal. 
ysis of age distribution. A 17-year-old wa 
excluded for lack of complete data. A 3. 
week-old was excluded because the chi 
was the only patient younger than 2 month 
old. 
The children were examined for pupillary 
reflexes and level of consciousness at least 
every two hours. Complete neurologic ex. 
aminations were done at least every 12 
hours. The observation period was define 
as the period between the first neurologic 
examination consistent with brain dea 
and the actual declaration of death. During 
the observation period, the patients we 
mechanically ventilated and every. eff 
was made to maintain hemodynamic stabil- 
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Spinal’ reflexes were said to be pre- 
erved when there was either unilateral 
ion withdrawal to stimulation of the 
of the foot or upper abdominal re- 
es.“ Deep tendon reflexes specifically 
to stretch reflexes at the knees and 
bows. Thermal instability was defined as 
rectal temperature less than 35°C or the 
eed to use warming blankets to maintain 
normal core temperature. Hyperglycemia 
defined as at least two sequential 
m glucose determinations greater than 
mmol/L during the hospitalization. 
tes insipidus (DI) was defined as 
ine specifie gravity less than 1.010 with 
e output in excess of 2 mL/kg/h in the 
ence of the following: (1) glycosuria 
irine glucose concentration >0. 25% as 
easured by urine dipstick); (2) diuretic 
‘apy during the preceding six hours; 
nd (3) positive fluid balance.* Confirma- 
on of neurogenic DI was made by a 50% 
r greater reduction in urine output follow- 
g intravenous arginine vasopressin infu- 





ntraeranial pressure monitoring, which 
was performed with either an intraventric- 
ar catheter or a subarachnoid bolt, was 
ot performed in every child.* Cerebral 
erfusion pressure (CPP) was defined as 
he mean systemic arterial pressure minus 


aferanced at the level of the right atrium. 
Brain specimens, which had been fixed 
n formaldehyde solution for at least two 
weeks, were examined. Tissues were par- 
affin embedded for sectioning and stained 
h hematoxylin-eosin. Neuropathologic 
ndings were subjectively ranked by one 
observer (J.C.T.) from mild (1+) to severe 
3+) for cerebral edema, neuronal anoxic 
hanges, pituitary necrosis, and global soft- 
ming. Secondary vascular changes were 
efined as the presence of midline hemor- 
‘hages in the midbrain and rostral pons, or 
infarction in the distribution of the poste- 
ior cerebral: arteries. ° 
The children were grouped by age for 
data analysis as younger than 1 year and 
lder than 2 months, older than 1 year and 
younger than 5 years, or older than 5 years. 
e Mann-Whitney U test was used to 
mpare the periods of observation. Fish- 
„exact test was used for all other com- 
ons. 






























RESULTS 


The Figure shows the age distribu- 
n of all the patients. The median 
e of the entire group was 5.3 years 
d ranged from 3 weeks old to 17 
years old. Twenty-three children were 
younger than 5 years old. The median 
e eof this group was 1.3 years. Twelve 
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children were younger than 1 year; 
only one child was younger than 2 
months. There were 23 children older 
than 5 years. The median age of this 
group was 10.2 years. Again, the 3- 
week-old and the 17-year-old were ex- 
cluded from further analysis. 

The primary neurologic diagnoses 
are shown in Table 1. Anoxic enceph- 
alopathy accounted for eight (73%) of 
11 deaths in children younger than 1 
year. Five of the eight patients died of 
sudden infant death syndrome while 
one patient each strangled, drowned, 
or had a cardiac arrest. Six (55%) of 
the 11 children between 1 and 5 years 
old had anoxic encephalopathy. Three 
children drowned, two suffocated, and 
one had a cardiac arrest. Two children 
(18%) younger than 1 year had neuro- 
logic examinations consistent with 
brain death when they were admitted 
to the PICU. Three children (27%) 
between 1 year and 5 years old and 
seven children (22%) older than 5 years 
similarly had neurologic examination 
results consistent with brain death 
when they were admitted to the 
PICU. 

Clinical observations are summa- 
rized in Table 2. The periods of obser- 
vation to fulfill the brain-death criteria 
did not differ between the age groups. 
The lengthy observation periods were 
primarily for family grieving consid- 
erations, performance of corroborat- 
ing tests, and individual physician 
preferences. Of the 11 children 
younger than 1 year old, four (36%) 
were observed from six to 24 hours, 
four (86%) were observed from 24 to 
48 hours, and three (28%) were ob- 
served for longer than 48 hours. Com- 
bining the children older than 1 year, 
11 children (83%) were observed from 
six to 24 hours, 13 children (88%) were 
observed from 24 to 48 hours, and ten 
children (29%) were observed for 
longer than 48 hours (range, 49 to 150 
hours). Deep tendon or spinal reflexes 
were seen at the time of death in less 
than half of the children. The absence 
of these reflexes during the observa- 
tion period in children younger than 1 
year was significantly different from 
the older children. Also significant 
was the finding of fewer spinal reflexes 
in children younger than 5 years com- 


pared with children older than 5 years. - 


The majority of children had thermal 
instability and were hyperglycemic. 
Most children required sympathomi- 
metic drug infusions for inotropic sup- 
port; however, the children older than 
5 years required this support signifi- 
cantly more frequently than children `- 
younger than 5 years. 


Corroborating blood flow studies ce 


confirmed absent cerebral circulation _ 
in 28 children: four children (86%) aged 


2 months to 1 year, eight children 
(73%) aged 1 to 5 years, and 16 children 


(70%) older than 5 years had no cere- 
bral blood flow. Electroencephalo- 
grams were obtained in all but four 
children. All 11 children beween 2 
months and 1 year old showed electro- 
cerebral silence. Ten of the 11 children 
between 1 and 5 years old showed 
electrocerebral silence; a single child 
in this age group did not have an EEG 
performed. Fourteen of the 20. EEGs 
obtained nearest the time of- brain 
death in the 23 children older than 5. 
years showed electrocerebral silence. ` 
Serum pentobarbital was detected 
at the time of death in one 2-year-old 
and in seven children older than 5 
years. Absent cerebral blood flow was 
doeumented in each child. The median 
pentobarbital level was 36 »g/dL and 
ranged from 18 to 171 g/dL. Exclud- 
ing those children from the clinical 
data analysis did not change the sta- 
tistical significance of any comparison. 
Diabetes insipidus was completely 
absent in children younger than. 5 
years. Five patients (22%) in the oldest 
age group exhibited DI. Furthermore, 
three more patients (all aged 5 years: 
or older) probably had DI, but con- 
founding conditions (see “Patients and 
Methods” section) could not be ex- 
cluded. This difference remained sig- 
nificant after exclusion of the children 
with detectable serum pentobarbital. 
levels at death. eee 
Intracranial pressure ‘monitoring aan 
devices were used in seven patients — 
(64%) younger than 1 year, in eight. 


patients (73%) between land 5 years 
old, and 18 patients (78%) of the oldest 


group. A CPP equal to zero was doc 
umented in three of the seven patients 
younger than 1 year and in 14 of the 
18 oldest patients. However, one: 
9-month-old and three patients be- 
tween 1 and 5 years old never had a 
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‘No. of Patients 


4567 89101112131415 >15 
Age, y 
Age distribution of brain-dead children. 


Meningitis 
Cerebral abscesses 
|: Acute hydrocephalus 
oF Brain tumor 
“Hemolytic uremic 
syndrome 
Hypertensive 
_ encephalopathy 
Intracranial 





s r CPP below 40 mm Hg. 
a Radionuclide cerebral perfusion scans 
_ were performed in three of these four 
- patients, and all showed no cerebral 
blood flow. All four of these patients 
_ had EEGs. documenting electrocere- 
ral silence. Also, two of the patients 
lider than 5 years never had a docu- 
mented CPP below 40 mm Hg. One 
_ child had both a radionuclide cerebral 
perfusion scan documenting absent 
¿cerebral blood flow and an EEG doc- 
mting electrocerebral silence. The 
child was declared dead solely 
1€ basis of the neurologic exami- 
on. None of the differences be- 
ween the age groups were statisti- 
ally significant. 

Il eight patients with detectable 
rum pentobarbital levels at the time 
f death had a CPP equal to zero. 
ven of these patients had absent 
ral blood flow documented with 





























-Vol 142, Sept 1988- ; 











Total No. of patients 11 































death. 


tSignificantly less frequent (P<.05) than in older children. 
$Significantly more frequent (P<.05) than in younger children. 


§One patient had renal failure. 


four-vessel arteriography. The eighth 
patient had absent cerebral blood flow 
documented with a radionuclide scan. 

Twenty patients (51%) had autop- 
sies. The neuropathologic findings are 
described in Table 3. Macroscopic ob- 
servations in the majority of cases 
included dusky discoloration, cerebral 
edema (100%), diffuse softening (65%), 
and herniation of the temporal lobe 
unei and cerebellar tonsils (84%). The 
pathologic findings were similar re- 
gardless of age. Softening was present 
in one case after only 14 hours of 
observation before the declaration of 
brain death, as well as in the brains of 
individuals observed for the longest 
periods. Conversely, no softening was 
apparent in the brains of some individ- 
uals whose observation periods were 
as long as 41 hours. Four of the autop- 
sies were on patients with detectable 
serum pentobarbital levels at death, 
and three of the four patients had 
moderate to severe cerebral softening. 

There were no clear factors associ- 
ated with the neuropathologic assess- 
ment of the severity of cerebral edema. 
Severe cerebral edema was seen at 
autopsy after as little as 14 hours of 
observation, while one child supported 
for 95 hours had only mild cerebral 
edema at autopsy. The CPP was not 
predictive of the neuropathologic as- 
sessment of cerebral edema. Eight of 
nine patients whose CPP was zero 
before death showed moderate to se- 
vere cerebral edema. Similarly, four of 
six patients whose CPPs were always 
greater than zero had moderate to 
severe cerebral edema. All four pa- 
tients who had detectable serum pen- 





2-12 mo 


Hours of observation,* median (range) 28 (6-95) 41 (6-143) 

Deep tendon reflexes ot 3 7 
Spinal reflexes ot 3 104 
Thermal instability if. 6 11 
Diabetes insipidus 0 0§ St 
Hyperglycemia 9 7 19 
Inotropic support 10 6 at 


*Hours of observation from time of first examination consistent with brain death and declaration 
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tobarbital levels at the time of. death 
showed moderate to severe edema at 


autopsy. 
Vascular changes secondary to he 
niation were seen infreque 


(22% [4/18]). These changes includ 
midline hemorrhages of the rostr: 
brain stem with or without hemo 
rhagic infarcts in the distribution 
the posterior cerebral arteries, 
Microscopically, the majority 
cases were characterized by edema | 
the neuropil, diffuse liquefactive ne 
crosis, and absence of inflammatory or 
glial reaction. Neuronal. signs of a 
oxia (ie, shrinkage of the nucleus an 
intense eosinophilia of the perikaryor 
were present in 89% (17/19) of th 
brains. These changes were presen 
throughout the cerebral cortex, bas 
ganglia, hippocampus, brain stem, an 
cerebellum, ; 
Seven patients had pituitary abao 
malities that were studied at autops. 
None of the patients had DI. Four 
specimens were histologically norm: 
(patients 3, 6, 11, and 16 in Table 3), 
Patient 11 had hemolytic-uremic syn 
drome, was anuric, and thus could no 
be properly evaluated for DI. Patien 
6 received vasopressin terminally bu 
did not fit our definition of DI. On 
patient each showed mild, moderate 
and severe anoxic changes (patients 8 
2, and 17, respectively), Unfortu- 
nately, none of the five patients with 
documented neurogenic DI had pitui 
tary abnormalities studied at autopsy. - 


COMMENT 


Although a consensus opinion was 
recently reached that suggested tha 
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data,» 








tlent No./Age 





Observation 
Period, h 


aoci 4 142, Sept 1988 


Cerebral 
Blood Flow 


Absent 
Absent 
NP 
Absent 
NP 
NP 
NP 
NP 
Absent 
Absent 
Absent 
Absent 
Absent 
Absent 
Absent 
Absent 
Absent 
Absent 
NP 
NP 


children younger than 1 year require 
more stringent criteria of brain death,’ 
ther published criteria for children 
make no distinctions by age.* Neither 
position is supported by published 


This report addresses the issue of 
whether the physiology of brain death 
differs in young children. The age 
distribution of brain-dead children in 
his report is similar to the age distri- 
bution of previously reported brain- 
ead children compiled from the lit- 
rature by Ashwal and Schneider.” 
pinal reflexes and deep tendon re- 
lexes were found significantly less 
quently at the time of brain death 
children younger than 1 year. Ad- 
tionally, DI was significantly absent 
hildren younger than 5 years. 

n interesting paradox, seen pre- 
sly 627 is the discrepancy between 
ebral blood flow and ICP. Four 
\in-dead. children who had absent 
rebral blood flow documented by 
adionuclide brain scan never had ICP 
neasured below 40 mm Hg. Ashwal 
and Schneider" suggested that several 
chanisms for loss of cerebral blood 
ow must occur other than increased 
oP. Another explanation for the par- 















Cerebral 
Softening 


Cerebral 
Edema 





Anoxia 





ECS 3+ 3+ 3+ 
ECS 2+ V+ ND 
ECS 2+ 2+ t+ 
ECS 1+ 2+ 3+ 
ECS 2+ 2+ 3+ 
ECS 1+ None 3+ 
ECS 3+ None None 
ECS 3+ 3+ 3+ 
ECS 3+ 1+ 3+ 
ECS 3+ None 3+ 
NP 3+ 3+ 3+ 
ECS 3+ 3+ 3+ 
NP 2+ None 3+ 
ECS 3+ ND 1+ 
ECS 2+ 2+ 3+ 
ECS 1+ None None 
ECS 3+ 3+ 3+ 
NP 3+ 3+ 3+ 
NP 2+ 3+ 1+ 
ECS 14+ None 3+ 


EEG indicates electroencephalogram; ECS, electrocerebral silence; U, uncal herniation; T, tonsillar herniation; ND, not specifically determined: “NP. not. 
performed: HUS, hemolytic-uremic syndrome, 1+, mild; 2+, moderate; and 3+, severe. TEPE 
tVascular changes are secondary to herniation. 


adox is that ICP measured on the 
dural surface (with a subarachnoid 
bolt) or in the supratentoria! cerebro- 
spinal fluid (with an intraventricular 
catheter) does not reflect pressures 
near the base of the brain where the 
major vessels enter the skull. 

While the onset of DI has been 
suggested as a clinically useful sign of 
brain death,* we found DI to be an 
uncommon characteristic of brain 
death in children. Although infants 
can develop DI from a variety of 
causes,'* no child in our series aged 5 
years or younger developed DI despite 
the fact that half of the group had 
observation periods longer than 24 
hours. Furthermore, only 22% (5/23) 
of children older than 5 years devel- 
oped DI. Adults also do not universally 
have DI at the time of brain death.* 

The discrepancy between these data 
and those of Outwater and Rockoff, 
who found 14 of 16 brain-dead children 
to have DI, probably relates to the 
more stringent definition of DI used 
in our study. Many factors may mimic 
DI in the severely head-injured pa- 
tient. Excluded were children. who 
developed a nonketotic, hyperglyce- 
mic osmotic diuresis (either secondary 













Neuronal 




















Vascular Primary 

Herniation Changest Lesion 

None None Anoxia ~ 

U,T ND Hemorrhage. | 

None None Anoxia io o 

U None Trauma.. 

T None Trauma. 

U,T None Anoxia o 

None None Strangulation. 

T None Anoxia 

T Yes Trauma 

T None Trauma 

U None HUS 

ND None Anoxia 

T Yes Anoxia 

U,T ND Anoxia 

T None Anoxia 

None None ` Vasculitis 

U,T Yes Anoxia. 

U,T None Trauma 

U Yes Tumor. 

U None Anoxia 






to intravenous fluid administration or 
steroid therapy) or therapeutic diure- 
sis from mannitol or furosemide ad- = 
ministration.” However, about half of 
the children in this study never devel- 
oped diuresis. : 
The neuropathologic obeervatioris 
agree with previous reports on the 
pathologic findings of brain death in _ 
adults and children.” Brain swelling, 
diffuse softening, liquefactive necro- 
sis, discoloration, and herniation (a; 
combination of changes also referred _ 
to as “respirator brain”) were present 
as early as 14 hours after brain death... 
This interval is shorter than previ- > 
ously described. Gross and micro-. 
scopic changes appear to be stereo-... 
typed and independent of the nature 
or length of the primary procesa tha 
led to brain death. 
It can be correctly argued that one 
brain death is declared and cardiores 
piratory support removed, recovery of _ 
neurologic function is precluded. — 
However, no child in our PICU has. y 
fulfilled brain-dèath criteria (and then g 
been hemodynamically supported for 
any reason) who recovered neurologic _ 
function even to the persistent vege- 
tative state. Furthermore, because of 
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thical, social, economic, and possibly 
statistical constraints,” it is no longer 
asible. to directly validate brain- 
death criteria in children by support- 
ng a large group of children who met 
prain-death criteria until irreversible 
cessation of cardiovascular function. 

_ Most significantly, we found no evi- 
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dence that observation of the young 
brain-dead child between 2 months 
and 1 year old, beyond the accepted 
12-hour period, provided any diagnos- 
tie advantage. Specifically, seven of 
the 11 children younger than 1 year 
who were observed from 24 to 95 hours 
while brain dead had no return of 
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@ We reviewed 2856 multiple-gesta- 
tion pregnancies from 1980 to 1985 to 
identify whether birth order or other 
patures (eg, asphyxia) were significant 
risk factors for the development of nec- 
tizing enterocolitis (NEC). There were 
fants Identified as having NEC from 
irs of twins and three sets of trip- 
The firstborn was diagnosed with 
IEC In 19 (45%) of the cases, with the 
tder occurring in the secondborn in 
cases (55%). While Infants A and B 
re. simultaneously affected in nine 
cases, among the three sets of triplets, 
hirdborn Infants developed NEC. Al- 
ough the secondborn infants had sig- 
ficantly lower one-minute Apgar 
res and a.more frequent need for 
resuscitation, they were no more prone 
o develop NEC than were firstborn in- 
fants. Multiple gestation, birth order, 
feeding practices, and a number of other 
features we evaluated were not associ- 
ated with the development of NEC. Our 
findings support the contention that pre- 
maturity Is the only consistent risk fac- 
tor in the development of NEC. 
(AJDC 1988;142:1004-1006) 




















Necrotizing enterocolitis (NEC) is a 
Tt common disorder among prema- 
ture infants.'2 Except for prematurity, 
no consistent risk factors are associ- 
ated with NEC.'* Premature birth is 
common among infants of multiple 
pestation.‘® The largest report con- 
cerning infants of multiple gestation 
in which at least one infant had NEC 
described 13 instances of the disorder 
among ten pairs of twins and one set 
of triplets.* This report revealed, sur- 
risingly, that firstborn infants had a 
gnificantly higher occurrence of the 
isorder. These findings differed from 
ur own clinical experience and that of 
hers.*® The latter two reports each 
leseribed seven infants of multiple 
station with NEC. Because these 
udy populations were all small, they 
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may not accurately reflect the char- 
acteristics of NEC among twins and 
triplets. 

We hypothesized that there would 
be no difference in the occurrence of 
NEC based on birth order or other 
potential risk factors. This study was 
designed to test our premise. 


PATIENTS AND METHODS 


We examined the medical records of all 
infants with NEC who had been born and 
treated in US Army hospitals worldwide 
during the period from Jan 1, 1980, through 
Dec 31, 1985. This information was ob- 
tained through the US Army Patient Ad- 
ministration Systems and Biostatistics Ac- 
tivity at Fort Sam Houston, Tex. In the 
initial review of data, dates of hospitaliza- 
tion, gestational ages, and all diagnoses 
made were evaluated. Once infants of mul- 
tiple gestation with NEC were identified, 
individual hospitals were contacted, and 
inpatient records of these infants and their 
concurrently born siblings were obtained 
and reviewed. 

We defined a case of NEC as an illness 
in an infant fulfilling the modified Bell’s 
staging criteria for definite or advanced 
NEC.*" Affected infants had to have clin- 
ical signs and symptoms cf NEC, as well 
as definitive roentgenographic and/or path- 
ological findings. Gestational ages for all 
newborns were determined from the ma- 
ternal menstrual history and confirmed by 
physical and neurological findings." Small- 
for-gestational-age and large-for-gesta- 
tional-age infants were defined by birth 
weights less than the tenth or greater than 
the 90th percentiles for gestational age, 
respectively. We defined an epidemic of 
NEC as four or more episodes of the 
disorder during any three consecutive 
months in each particular facility. 

Data were evaluated for significance us- 
ing x? analysis, two-tailed Fisher's exact 
probability test, and Student’ t test, where 
applicable. P=<.05 was considered statisti- 
cally significant. Because multiple compar- 
isons were made between groups, Bonfer- 
ronis correction was used to decrease the 
likelihood of a type I error. 


RESULTS 


During the six-year period of the 
investigation, 264789 infants were 
born in US Army hospitals. Of these, 
17456 were premature (<37 weeks’ 
gestation). There were 5648 twins 
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(1976 premature) and 96 triplets (90. 
premature). Of the 338 total cases of 
NEC during this period, 295 infants — 
were premature (16.9 of 1000 prema- 
ture births and 0.17 of 1000 term = 


births). Forty-two cases of NEC were __ 
diagnosed among 30 pairs of twins and : 
three sets of triplets (20.3 of 1000 — 


premature twins and triplets). Thir- 
teen of 42 patients with NEC were ill 
during epidemics at various hospitals. 
These figures probably underestimate 
the frequency of NEC among US 
Army hospital-born infants. In sev- 
eral of the smaller military hospitals, 
neonates who are more than moder- 
ately ill are transferred to the nearest 
civilian level III nursery rather than 
to more distant government centers. 
Eight of the 30 pairs of twins and 


one of the sets of triplets were black, ` 
reflecting the same racial proportions. 


of premature infants born in US Army 
hospitals. None of the 42 affected in- 
fants was of term gestation. Of these 
children, in ten cases only the first- 
born (infant A) had NEC, while infant 
B was solely affected in 14 cases. 
Infants A and B were simultaneously 
affected in nine cases. None of the 
three thirdborn triplets developed - 
NEC. Twelve of the 42 neonates had 
positive blood cultures, and only one 
had not been fed before the onset of 
clinical symptoms. Selected character- 
istics of the infants and their siblings, 
as well as multiple potential risk fac- 
tors, are presented in Tables 1 through 
4, Tables 1 and 2 compare infants of 
different birth order, while Tables 3 


and 4 compare those with NEC with 
those who did not develop NEC. The. 


clinical data from two stillborn infants 
(one A and one B) were excluded from 
the tables and from subsequent anal 
ysis. 

The statistically significant findings 
included the following: (1) secondborn 
infants had lower one-minute Apgar 
scores than firstborn infants (P<.01); 
(2) secondborn infants needed resus- 
citation more frequently than first- _ 
born infants (P<.05); and (8) infants — 

_ with NEC had positive blood cultures 
more frequently than those without 
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the disorder (P<.005). Birth order, 
lower Apgar scores, or feeding prac- 
tices did not predict which infants 
would subsequently develop NEC. We 
: could not identify any predisposing 
>. risk factor that occurred significantly 
more often in infants with NEC. 







COMMENT 
.. Necrotizing enterocolitis is the most 
frequent serious gastrointestinal 


emergency encountered during the 
neonatal period.12* The majority of 
infants with the disorder are prema- 
ture.'* Many perinatal events seem to 
-predispose to NEC (eg, asphyxia and 
the presence of umbilical catheters). 
However, several controlled investi- 
‘gations have failed to identify any 
consistent risk factor other than pre- 
‘maturity s3314 These “events” are 
common to all sick, low-birth-weight 
Infants. Kanto et al recently found 
that maternal toxemia during preg- 

“nancy was inversely related to the rate 

of NEC. We found no such association 

in this study, perhaps due to the rela- 
tively small population of affected in- 
_ fants. 

Infants of multiple gestation are 
more-likely to be born prematurely 
than are singleton infants.*® In addi- 
jon, it is well known that the second- 
born twins more frequently have as- 
<< phyxia and respiratory distress.° A 

reasonable expectation would be that 
B infants have a higher incidence of 
NEC. Samm et al* reviewed the his- 
tories of 13 infants with NEC who had 
been: born of multiple gestation, the 

- largest previous report evaluating 
-> birth order as a risk factor. These 
authors unexpectedly found that first- 
born twins had a higher occurrence of 
NEC than their secondborn siblings. 

They speculated that differences in 

feeding practices (earlier initiation 
and more rapid progression in volume 
and concentration) may have contrib- 
uted to the higher frequency of NEC 
firstborn neonates. In contrast, 
: t and Yu and Tudehope® each 
deseribed seven infants of multiple 
gestation with NEC. In both reports, 
ur of the affected neonates were 
secondborn infants. In our investiga- 
tion, birth order was not a risk factor 
or NEC among twins and triplets. 
_ Kliegman and Walsh? reported un- 










































IC—-Vol 142, Sept 1988 





Firstborn 
Born alive 32 32 
Stillborn 1 1 oo 




















Gestational age, wk 31.6 31.6 32.4 
(26-37) (26-37) (28-37) 
Birth weight, g 1556 1491 4763 
(631-3062) (709-2400) (1460-1898) 
Apgar scores s 
1 mint 6.4 49 73 
(1-9) (0-8) (6-8) 
5 min 7.7 6.9 8.3 
(1-9) (1-9) (7-9) 
Need for resuscitation¢ 10 19 0 
Maternal toxemia 2 2 QO. 
Sex 






M 
F 
Smali for gestational age 6 5 Ae 












*Values represent numbers of infants unless otherwise indicated. Values for gestational age, bi i 
weight, and Apgar scores are means (ranges). 
tSignificant at P<.01. 
Significant at P<.05. 











No. of infants 
Secondborn 









Feature 
Respiratory distress 


Firstborn 


















None 11 2 

Oxygen alone 5 6 ġ 

Mechanical ventilation 16 19 q 
Umbilical catheter 19 20 t 
Patent ductus arteriosus 7 7 $ 
Exchange transfusion 0 3 0 
Polycythemia (hematocrit, 0.65) 0 1 0 
Preceding hypoglycemia i 

(serum glucose, <1.6 mmol/L) 2 1 Q=. 
Positive blood culture 8 4 Oo. 
First day fed* 






Day when volume of feeding 
reached 100 mL/kg* 







Day when first fed full- 8.2 9.4 8.1 
strength formula* (0-37) (2-28) {e 13) 
No. with NEC 19 23 0 









Deaths due to NEC 3 3 oO. 
*Values are expressed as mean (range) day of life. 












found no significant differences in time 
of first feeding or in advancement of 
volume or concentration of ‘formu 
when we compared these facto 
among infants of different birth order 
and between those with NEC and 
those without NEC. To our knowl- 
edge, there have been no large, pro: 


published data that support the theory 
that feeding practices are related to 
NEC. Patients who developed NEC 
were fed greater volumes of formula 
and at a faster rate than age-matched 
controls. Goldman** also believed that 
feeding practices are important in the 
pathogenesis of NEC. In contrast, we 
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see and Apgar scores are means (ranges). 






-Respiratory distress 
None 


Oxygen alone 

: Mechanical ventilation 
-= Umbilical catheter 
Patent ductus arteriosus 
-Exchange transfusion 
Polycythemia (hematocrit, 0.65) 


Preceding hypoglycemia 
(serum glucose, <1.6 mmol/L) 


Positive blood culture* 
First day fedt 

















Day when volume of feeding 
reached 100 mL/kgt 


Day when first fed full- 
strength formulat 


~ Deaths 
Deaths due to NEC 


*Significant at P<.005. 
nen represent mean (range) day of life. 













pective, randomized investigations 
that have delineated the controversial 
lationship between feeding prac- 
ices and the development of NEC. 

The mortality rate from NEC in our 
2 infants (14.3%) was low compared 
with other published reports.'* How- 
ever, we have found a mortality rate of 
4.7% in 43 full-term infants with NEC 
and 11.9% in 295 premature infants 
with NEC.” We suspect that the lower 
‘mortality reflects an earlier aggres- 
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infants With NEC 


31.5 31.8 
(26-37) (27-36) 
Birth weight, g 1534 1474 
(631-2420) (709-3062) 


5.8 : 
a (1-9) (0-9) 
imin 7.6 7.0 

i (3-9) (1-9) 

Need for resuscitation 10 


*Values represent numbers of infants unless otherwise indicated. Values for gestational age, birth 


Infants With NEC 



















































No. of infants 





infants Without NEC 


7 4 
23 13 
27 16 
11 3 

2 1 

1 0 

3 0 
12 0 

4.0 4.5 


(0-33) (0-14) 
7.6 7.8 
(2-37) (2-16) 
9.4 8.6 
(0-37) (0-16) 

8 3 


sive management compared with the 
earlier reports from the 1960s and 
early 1970s. 

There is no unifying theory for the 
pathogenesis of NEC. Several of the 
following features are found in most 
affected infants: (1) relative immatur- 
ity of the gastrointestinal tract (most 
infants are premature); (2) a history 
of potential ischemic events (eg, as- 
phyxia, respiratory distress); (3) im- 
plication of an infectious process (pos- 






itive blood cultures, occurrence of 
epidemics); and (4) a history of having 
been fed (NEC is far less common in 
infants who have never been fed). 
These four features frequently are 
found in a population of sick, low-birth- 
weight, premature infants. There ap- _ 
pear to be no unique factors. that 
clearly distinguish the children who 
develop NEC. A 

We have examined the relationship _ 
of diverse factors in the pathogenesis: ` 
of NEC among infants of multiple — 
gestation. Our findings further sub=: 
stantiate the lack of identifiable risk ` 
factors for this potentially lethal dis- 
order. 

The authors thank Joseph Whitson, MS, of the 
US Army Patient Administration System and. 
Biostatistics Activity for his assistance in data 
retrieval. DEFEN 
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Book Review 


; Ethical Issues at the Outset of Life, vol 3 of Contemporary Issues in 
© Fetal and Neonatal Medicine, edited by W. B, Weil, Jr, and M. Benjamin, 
<U> 286-pp, $45, Boston, Blackwell Scientific Publications Inc, 1987. 


ee This is a worthwhile attempt to initiate a comprehensive 
> framework for ethical issues at lifes outset as they are 
affected by a burgeoning technology of procreation. 

Leading authors cover the beginnings of life, organized 
in sequence: preimplantation, intrauterine, and postnatal. 

_ Following this are discussions of perinatal policy in a 

; = pluralistic society, ie, comparative anthropolitical perspec- 

tives and a discussion of the complexities of translating 
moral perspectives into social policy. 

>> The editorial effort rests on three strong legs—the 

quality of the contributors, the developmental approach to 

lifes beginning, and the capping section on policy formu- 

lation. 

The “Baby M” case, which pitted interests of the surro- 
gate mother against those of gamete donor and contracting 
parents, has made familiar the conflicts between the 
interests of various sorts of “parents.” Less discussed are 

i ethical implications in creating multiple embryos. The fact 
that termination of pregnancy is the preponderantly avail- 
“able intervention after fetal genetic diagnosis is well 
‘known. Less appreciated is the increasing jeopardy to 
“pregnant women’s freedom as therapeutic benefits to the 
fetus and fetal effects of maternal habits become increas- 
ingly known. 

John Arras’ and Carson Strong’s are discussions helpful 
to physicians struggling with difficult cases in neonatal 
care. 

Arras demonstrates that quality-of-life considerations 
are embedded in categories of conditions for which with- 
holding or withdrawing of care from newborns is univer- 
sally recognized even by those categorically rejecting 
quality-of-life judgments. Comparative judgments evaluate 
an infants life against norms based on lives without 
disability or illness. Noncomparative judgments focus on 
an infant’s condition and likely effects on the infant of 
proposed medical interventions. The former risks discrim- 
ination against the handicapped; the latter concentrates 
on a child’s best interests. Arras makes possible a proper 
consideration of quality-of-life judgments that caretakers 
know are inescapable, while offering appropriate limits. 

Dr Strong argues well that primary dedication to an 
infants care and best interest also carries obligations to 
others; while dedication to an infant’s life cannot be com- 
promised, humane care demands tender care of the family, 
eg, discontinuing life support to a dying infant might be 
briefly delayed to give the family time to adjust. 

Dr Strong argues correctly that the proper locus for 
decision making in neonatal cases is parents with physician, 

< giving some credit to ethics committee review to educate 
and counsel. While he generally leads to appropriate 
esolution of roles and responsibilities, his opening devel- 
opment seems to set up rigid categories of jurisdiction. 
_ Strong seems to imply that if the state were to have interest 
in guaranteeing just treatment to each infant, it would 
arrogate all responsibility from parents. As he develops 
_ the theme, however, he better captures the concept that is 

a prevailing consensus: parents are given broad discretion 
_,. to decide for children in most matters but may not abuse 
_ them; in matters of life and death, they are deemed to be 
clearest about their children’s best interests, but such 
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decisions, even if in agreement with the physicians, ma 
be reviewed properly. ae 
A fundamental thematic issue throughout, creating 
flict or resolution of issues, is the moral status: o: 
embryo, fetus, or newborn, a crucial issue in determ 
ethical limits of procreative practices, yet agreemen 
pears to be elusive. Dr Robert Hahn’s contribution, ill 
trates diversity of world views that condition moral sta 
in various societies within the plurality in the. L 
States. One extreme of contingency is developed b 
Peter Singer in his contribution. He argues that emt 
are singled out for protection due to “morally releve 
differences . . . those based on our superior self-awareness, 
our rationality, our moral sense, our autonomy.” Singer no 
only makes a case for limited moral status and limite 
protection of life for embryos and fetuses but also newborn 
lacking the aforementioned qualities early in developme 
or capacity to appreciate and therefore possess “interest: 
Perhaps Arras contradicts Singer: “the important ethica 
canon, the principle mutual concern and respect, that say 
that all human beings (or persons) ought to be accorded 
not equal outcomes, at least equal concern and respect 
the allocation of benefits and burdens.” Arras argues tł 
we ought to be no more willing to terminate life-sustai 
treatment for impaired newborns than for elderly patie: 
suffering serious physical and mental disabilities: “It wo 
amount to applying two different moral standards to gro 
that do not differ in any morally relevant respects a 
would, in short, yield an unfair and discriminatory mo 
practice.” 4 
Notably, no author treating maternal-fetal issues refe 
to the human fetus as a human being, except possibly D 
Thomas Murray, who states that “many of us ‘might be 
convinced that abortion is the wrongful taking of hum 
life.” i 
Murray makes a great contribution to comprehension 
group dynamics in society's derivation of health care po 
It may be frustrating that ethical arguments cannot alwa; 
be resolved into satisfying consensus, but: that health po. 
must often go forward through compromise. The 
meaning of compromise is discussed. Murray asserts 
compromise appears integral to a world view and way of 
life we honor, enjoy, and defend “that explicitly recognizes 
a plurality of divergent and occasionally conflicting values 
and principles . . . that places a premium on understandi 
opposing viewpoints and positions, mutual respect, dia- 
logue, weighing the consequences of our actions on others 
. that is presupposed by many of our democratie 
traditions and that recommends itself on pragmatic 
grounds to policymakers in an avowedly pluralistic society” 
The editors have achieved their avowed purpose, ie, not — 
to dispense authoritative conclusions but to enable more 
effective participation in ongoing discussions and debates 
They look forward to eventual well-grounded, ratio ef 
resolutions for some issues, and about others, the develop- 
ment of mutual understanding by those holding opposir 
views leading, where joint action is required, toward the 
development of mutually satisfying and workable compro- 
mise. 
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To Test An Infant's Hearing. 


Una now, the high cost and complexity in screening for neonatal hearing 
impairment often caused problems to go undetected for two to three years, until 
audiometers could be utilized. Now with the affordable Noise Stik,” you can 
effectively and quickly screen each i : hin. 
infant that comes under your care. 
The Noise Stik, when directed at 
the newborn to two year old’s ear, 
emits a calibrated burst of shaped 
white noise. This provides you with 
an indication of the infant's response 
to the Noise Stik’s auditory stimuli. ~ 
Priced at only $350, it’s just a frac- 
tion of the cost of your alternatives. 
Whether for use in private practice f eer 
or in a neonatal ward, baby clinic, Hearing is tested on a young infant. 
nursery, or even at home, the Noise Stik is the answer to the long 
wait and costly expense of infant screening. 
Call 213-772-6113 for more information. 
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Dimetapp® Elixir has a heritage of providing effective colds 
and allergy relief therapy for children. This heritage is based on 
one simple fact, that day after day, colds season or allergy season, 
Dimetapp Elixir works. 

Dimetapp Elixir provides effective relief of the runny nose, 
sniffling and nasal congestion of a cold or flu while it also relieves 
the itchy, watery eyes and sneezing of your little allergy sufferers. 

And compliance is never an issue because Dimetapp Elixir has 
the great grape taste that children love and parents appreciate. 
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Acute Appendicitis in 
Diabetic Children 


Sir—Delayed chemotaxis, microangi- 
opathy, and sensory neuropathy have 
each been implicated in the inability 
. -of adult diabetic patients to control 
acute inflammation. Experimental 
studies have demonstrated these same 
mormalities in children with juve- 
le-onset diabetes mellitus, even 
_. though an increased susceptibility to 
_ infection is generally not apparent in 

these children. This retrospective 

analysis was undertaken to determine 
if juvenile-onset diabetes mellitus al- 

ters the course of acute appendicitis. 


Patients and Methods.—From July 1959 
to June 1988, 19 patients with type I 
diabetes mellitus underwent operation for 
te appendicitis at the Montreal 
hildren’s Hospital. Seventeen case re- 
ris were suitable for analysis. The pa- 
nts ranged in age from 4 years 5 months 
to 18 years, with a mean of 12 years 4 
months. The diagnosis of diabetes mellitus 
had been made from five months to 13% 
years (mean, six years ten months) before 
ppendectomy. The presenting symptom 
was right lower abdominal quadrant pain 
in ib patients, right upper abdominal quad- 
nt pain in one patient, and periumbilical 
ain in orié patient. The preadmission du- 
ion of symptoms was three to 72 hours. 
but three patients had peak tempera- 
tures below 38°C. White blood cell counts 
-o yanged from 8 to 21 x 10°/L, with a mean of 
18.3 x 10/L. 

Since the surgical and antibiotic treat- 

“ment of acute appendicitis has differed 
from year to year since 1959, comparison 
of each of these 17 diabetic children was 
made with at least two and usually three 
age- and year-matched nondiabetic con- 
trols: Differences between the means of 
_ paired samples were then determined. 


_Results.—Seven patients (37%) 
with diabetes mellitus had a perfo- 
rated appendix at the time of opera- 
tion. Nondiabetic children treated at 
our institution for acute appendicitis 
luring the same time period had an 
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First symptom, % 
R lower abdominal quadrant pain 


Periumbilical pain 
Duration of preoperative symptoms, h 
White blood celi count, x 109/L 
Peak temperature, °C 






appendiceal perforation rate of 26% 
(P<.5). All patients underwent appen- 
dectomy at the initial operation, al- 
though the placement of drains and 
the use of antibiotics varied. 

Comparison of the patients with 
diabetes mellitus with age-matched 
nondiabetic children disclosed several 
differences (Table). First, 85% of the 
diabetic children reported their initial 
symptom to be right lower abdominal 
quadrant tenderness, unlike 95% of 
nondiabetic children who complained 
of periumbilical discomfort that then 
localized to the right lower abdominal 
quadrant. Normal children with a per- 
forated appendix at the time of hospi- 
tal presentation related an average of 
three days of symptoms, whereas di- 
abetic children averaged only 39 hours 
of abdominal symptoms. Mean white 
blood cell counts and peak tempera- 
tures for diabetic children with a 
perforated appendix were lower 
(14.4 10°/L and 37.5°C) than in con- 
trols with a perforated appendix 
(18.2 x 10°/L and 38.4°C). 

Four (57%) of seven diabetic chil- 
dren with appendiceal perforation and 
15 (79%) of 19 nondiabetic controls had 
peritoneal drains placed at operation 
and received seven- to ten-day courses 
of systemic antibiotics. Length.of hos- 


rennin 


Juvenile-Onset 
Diabetes Mellitus 


*Difference between the mean of paired samples. 










Group 


Controis 







85 5 
6 95 ee 

39 72 <02 

14.4 18.2 <05 


pitalization and the rate of postopera- 
tive complications were. similar bot 
for groups with perforation (10.8 vs 
10.4 days, and 29% vs 16%) and those 
without perforation (4.6 vs four day 
and 10% vs 9.6%). ; 

Comment.—In 1978, Doraiswimy 
concluded that acute appendicitis- 
children progresses from early to in- 
fected to complicated at one-day inter- 
vals. As expected during this progres- 
sion, the white blood cell count and 
peak temperatures increase.) Th: 
characteristic progression of acute 
pendicitis with its resulting signs. 
symptoms helps the clinician make : 
accurate and, it is hoped, early diag 
nosis. Children whose conditions f 
to follow the natural history of acu 
appendicitis tend to have a delay in 
diagnosis and suffer the resulting com- 
plications. A prime example of this 
acute appendicitis in children young 
than 5 years of age who have a. re- 
ported 62% perforation rate.? 

Our retrospective analysis suggests 
that children with diabetes mellitus 
also diverge from the expected course 
of this disease. Minor derangements 
in the autonomic nervous system, € 
illary membrane. permeability, an 
chemotaxis that are known to exist in 
diabetic children may explain the su 
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tle alterations we have found. 
Early operative intervention in dia- 
betic children: suspected of having 
acute appendicitis will decrease the 
incidence of perforation with no in- 
ease in operative complications. 
LAURIE AHLGREN Latrcuaw, MD 
. Division of Pediatric Surgery 
~Tufts—~New England Medical 
<o Center 
-1750 Washington St 
Boston, MA 02111 
-Luone Nevyen, MD 
_ The Montreal Children’s Hospital 
2300 Tupper 
Montreal, Canada 
H3H 1P3 
1, Doraiswamy NV: Progress of acute appen- 
dicitis: A study in children. Br J Surg 1978; 
65:877-879. 
2. Graham JM, Pokorny WJ, Harberg FJ: 


cute appendicitis i in preschool age children. Am 
J Surg 1980;139:247-250. 


Group A Streptococcal Carrier 


Sin—Gerber et al’ raise important 
issues. pertaining to identification of 
the group A streptococcal (GAS) car- 
rier state. We agree that antistrepto- 
coccal antibody titers are of little value 
in distinguishing GAS carriers with 
intercurrent viral pharyngitis from 
patients with acute GAS infection. In 
addition to data presented by Gerber 
and colleagues, there is additional ev- 
idence. that antibiotic therapy may 
blunt.the immune response to bona 
fide GAS infection.“ 

` Because we believe that in some 
circumstances there may be benefit to 
identifying and terminating the car- 
rier state, we have considered various 
criteria to define chronic GAS car- 
riage.‘ In our treatment studies of 
such carriers, we have used a simple 
operational definition of GAS carriage 
that. does not depend on assessment 
of serologic responses.*> We define a 
patient as a carrier if the patient is 
asymptomatic and the throat culture 
is still positive for group A strepto- 
cocci three weeks after treatment with 
intramuscular benzathine penicillin G. 
We believe that this assessment reli- 
bly distinguishes streptococcal car- 
riers from acutely infected patients. 
T-typing of pretreatment and post- 
atment isolates has almost uni- 
formly demonstrated persistence of 
the original T type in our patients with 
positive posttreatment cultures. Since 
there is no question of noncompliance 
with treatment and since penicillin is 
still present, the reisolation of the 
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original streptococcal strain indicates 
that these patients are carriers. 

In accord with the findings of Ger- 
ber et al we have not found that 
serologic studies assist in this process. 
Although it is not necessary to iden- 
tify carriers routinely, this method can 
be used when it becomes desirable to 
determine if a specific patient is a 
carrier, 

Rosert R. Tanz, MD 

StranForp T. SHutman, MD 

Department of Pediatrics 

Northwestern University 
Medical School and 
Children’s Memorial Hospital 

2300 Children’s Plaza 

Chicago, IL 60614 


1. Gerber MA, Randolph MF, Mayo DR: The 
group A streptococcal carrier state: A reexami- 
nation. AJDC 1988;142:562-565. 

2. Breese BB, Disney FA, Talpey WB: The 
prevention of type-specific immunity to strepto- 
eoecal infections due to the therapeutic use of 
penicillin. AJDC 1960;100:353-359. 

3. Pichichero ME, Disney FA, Talpey WB, et 
al: Adverse and beneficial effects of immediate 
treatment of group A beta-hemolytic streptococ- 
cal pharyngitis with penicillin. Pediatr infect Dis 
1987;6:635-643. 

4. Tanz RR, Shulman ST, Barthel MJ, et al: 
Penicillin plus rifampin eradicates pharyngeal 
carriage of group A streptocecci. J Pediatr 1985; 
106:876-880. 

5. Tanz RR, Yogev R, Poncher JR, et al: 
Clindamycin for group A streptococcal carriage: 
A controlled trial, abstracted. Pediatr Res 1988; 
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In Reply.—I agree with Tanz and 
Shuiman that there is a need for an 
operational definition of the GAS car- 
rier state, and, in fact, I have proposed 
an operational definition similar to the 
one they have used.' I also agree that 
it is not necessary to routinely identify 
carriers, but there are some circum- 
stances in which identification and 
termination of the carrier state would 
be desirable.! These situations would 
include the following: families in which 
there is an inordinate amount of anxi- 
ety about GAS; families with a history 
of rheumatic fever; families in which 
“ping-pong” spread of GAS has been 
occurring; outbreaks of GAS pharyn- 
gitis in closed or semiclosed commu- 
nities; and cases in which tonsillec- 
tomy is being considered only because 
of chronic carriage of GAS. 
MICHAEL A, GERBER, MD 
Department of Pediatrics 
University of Connecticut 
Health Center 
Farmington, CT 06032 
1. Gerber MA, Markowitz M: Management of 


streptococcal pharyngitis. reconsidered. Pediatr 
Infect Dis 1985;4:518-526. 








Diphenhydramine Toxicity From __ 


- Combined Oral and Topical Use 


Sir—Diphenhydramine hydrochlo- 
ride is used widely and is available in 
many nonprescription medications for 
both oral and topical use. During two 
months in the spring of 1987, three 
children were seen in the Primary — 
Children’s Medical Center (Salt. Lake 
City) emergency department with 
varicella and a toxic encephalopathy — 
from diphenhydramine. This occurred 
while they were taking appropriate 
doses of oral diphenhydramine (Bena- 
dryl) with concomitant liberal topical 
application of diphenhydramine (Cala- 
dryl) lotion (1% diphenhydramine hy- - 
drochloride, 2% alcohol and camphor). 


Patient Reports.—-Patient 1,—A_ 4- 
year-old boy was well until he developed 
chickenpox three days before admission, 
His mother applied more than 90 mL: of 
Caladryl in the 16 hours before admission. ° 
After administration of 3.75 mL of Bena- 
dryl elixir (0.6 mg/kg), he slept and was 
unarousable. When he awoke, he exhibited 
nonsensical speech that suggested that he 
was hallucinating. He was seen by a phy- 
sician. A serum toxicology screen indicated 
the presence of tricyclic antidepressants.’ 
The boy became increasingly agitated, 
complained of difficulty urinating, did not 
recognize his mother, and was referred to 
the emergency department. 

On examination, he was awake, but his 
speech was inappropriate. He weighed 
16 kg, and had an axillary temperature of 
36.6°C; his pulse rate was 104 beats per 
minute, respirations were 24/min, and». 
blood pressure was 86/62 mm Hg: He had 
7-mm reactive pupils, a flushed face, and ao 
rash consistent with varicella. He was” 
ataxic but had otherwise normal neurologie 
examination results. 

Laboratory evaluation revealed normal 
electrolyte levels. His serum glucose level. 
was 4.9 mmol/L; serum aspartate amino=. 
transferase level, 65 U/L; y-glutamyl-" 
transpeptidase activity, 24 U/L; ammonia ~ 
level, 54 pmol/L; and blood urea nitrogen 
level, 3.2 mmol/L. His urine toxicology 
screen was positive for diphenhydramine. 
and pseudoephedrine. The plasma diphen- 
hydramine level was 1.5 mg/L (toxic level, 
>0.6 mg/L), and the plasma tricyclic anti- 
depressant levels were normal. His mental — 
status returned to normal in less than 12°. 
hours, and he was discharged. 

Patient 2.—AÀ 7-year-old boy with chick- 
enpox of four days’ duration present 
after he awoke confused and screaming 
incoherently. He complained of pain yet 
would not let. his parents examine or con~. 
sole him. On his way to the hospital, his 
mental status normalized, and he asked his 
parents. where they were going. In the. 
preceding 24 hours, he had received three 
doses of Benadryl (1.1 mg/kg), and he had 
applied Caladryl lotion “every. time it 
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itched.” His only other medication was 
dicloxicillin for a secondarily infected pox. 
In the emergency department he was 
“alert and cooperative and exhibited a nor- 
mal mental status. He was amnestie about 
the sereaming and kicking episodes and 
could not describe any hallucinations. His 
temperature was 36,3°C, heart rate was 
104 beats per minute, respirations were 
‘24/min, and blood pressure was 
92/56 mm Hg; he weighed 22 kg. His gen- 
eral physical examination and neurological 
examination yielded normal results, except 
for the skin lesions of varicella. He was 
discharged after observation in the emer- 
gency department. He had no further re- 
‘currences after discontinuation of the 
Benadryl and Caladryl. 

| Patient 3.—A 5v2-year-old girl had de- 
veloped varicella four days before her 
mergency department visit. In the 24 
ours before presentation, she slept inter- 
mittently, and her parents described tem- 
perament changes and visual hallucina- 
“tions. Caladryl was applied four times the 
previous day, and she had received Bena- 
dryld mg/kg) two to three times daily for 
the previous two days. 

Physical examination revealed a scared 
girl who was hallucinating. Her tempera- 
ture was 37.3°C, pulse rate was 116 beats 
per minute, respirations were 20/min, and 
_ blood pressure was 96/56 mm Hg; she 
weighed 19 kg. She had a rash consistent 
with varicella. Her pupils were dilated but 
reactive to light, and neurological exami- 
nation revealed dysmetria, poor tandem 
walk, and a wide-based gait. The remain- 
of her neurological examination find- 
were niormal, Her serum aspartate 
notransferase level was 66 UL; serum 











-She was discharged and recovered une- 
“ventfully after discontinuation of the 
Benadryl and Caladryl. 


< Comment.—These patients demon- 
-strate the potentially alarming situa- 
tion of a child with varicella who ex- 
hibits mental status changes. The 
differential diagnoses include postva- 
cella encephalitis, febrile delirium, 
c encephalopathy, and Reye's syn- 
drome. The clinical presentations 
above are consistent with reports of 
diphenhydramine toxicity.2> The di- 
agnosis of a toxic encephalopathy is 
supported by the rapid resolution of 
symptoms with discontinuation of the 
i diphenhydramine-containing medica- 
tions and the demonstration of toxic 
Jevels in two of three patients. In each 
case, the family was administering 
appropriate doses of oral Benadryl 
_ with liberal topical application of Cala- 
dryl. Diphenhydramine toxicity due 
to the exclusive use of topical Caladryl 
has been recently reported.” 

The physician should be alert to the 
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possibility of diphenhydramine toxic- 
ity when confronted with a child with 
varicella and acute mental status 
changes. Families and physicians 
should be advised against combined 
use of topical and oral diphenhydra- 
mine-containing preparations. 


Jerr E. Scuunx, MD 
Division of Emergency Medicine 
Children’s Hospital of 
Los Angeles 
4650 Sunset Blvd 
Los Angeles, CA 90027 


DALE SvenpsEN, MD 

Department of Pediatrics 

University of Utah 
Medical Center 

50 N Medical Dr 

Salt Lake City, UT 84132 
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5. Woodward GA, Baldassano RN: Topical di- 
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icella. Pediatr Emerg Care 1988;4:18-20. 


Perspectives on the Relative 
Resurgence of Mumps 
in the United States 


Sin—In the May 1988 issue of AJDC, 
Cochi et al' described the problem of 
mumps resurgence in the United 
States, due to a relatively underim- 
munized cohort of children born be- 
tween 1967 and 1977. This cohort has 
been developing mumps at an older 
median age than children in the pre- 
vaccine days. It is regrettable that 
this problem was allowed to develop, 
because it was predictable and could 
have been attacked at less expense 
when the children were much younger 
and easily identifiable as being suscep- 
tible.2* 

Mumps is a disease subject to erad- 
ication. It is not highly contagious and 
has no animal reservoir. Mumps vac- 
cine should have been provided by 
Centers for Disease Control, Atlanta, 
through its vaccine assistance pro- 
gram for low-income children in the 
early 1970s when it became apparent 
that the vaccine was being used widely 
by private health care providers for 
their patients and that this was chang- 
ing the probabilities of natural expo- 





sure to the virus. It seems ethically 
_ wrong that this did not happen. More- 







































over, the next time a vaccine is intro- 
duced for a childhood disease, we will 
probably see the same scenario and, 
again, it will not prove cost-effective 
to delay an appropriate immunization 
program for children who rely on loc: 
health departments for their i immuni- 


zations. 
Max Baper, MD, MPH 
6536 29th Ave NE 
Seattle, WA 98115 
1. Cochi SL, Preblud SR, Orenstein WA: Per- 
spectives on the relative resurgence of mum 
the United States. AJDC 1988;142:499-507, 
2. Bader MC: Mumps vaccination too cost 
for developed country. N Engl J Med 1973; 
289:1255. 
3. Bader M: Mumps in Seattle-King County, : 
Washington: 1920-1976, Am J Publie Health 1977; 
67:1089-1091. 


In Reply.—Dr Bader raises an impor- 
tant issue that was the subject of some 
controversy for several years? follow- 
ing the introduction of live attenuated. 
virus mumps vaccine in the United 
States in December 1967. In retro- 
spect, routine use of the mumps vac 
cine as soon as it was introduced might 
have prevented the circumstances that 
have led to the relative resurgence in 
mumps recently observed. Most ex- 
pert opinions at the time of vaccine. 
licensure, and for approximately ten 
years thereafter, did not recommend 
priority be given to mumps vaccina 
tion. Low priority for mumps vace' 
nation was the result of a variety of 
factors, including doubts about. the 
duration of immunity conferred b 
mumps vaccine in the absence of long- 
term efficacy data and a lack of epi 
demiologie data on the health impact. 
of mumps that were as convincing as, 
for example, those for poliomyelitis, - 
rubella, and measles.? In the absence - 
of strong recommendations, the Cen: 
ters for Disease Control, as well as- 
most state health departments, de 
voted the scarce resources available to. 
control other higher-priority vaccine- 
preventable diseases. If resources had | 
been diverted from control of measles 
and rubella to buy the most expensive. 
vaccine at the time, mumps vaccine 
there might have been more adverse 
outcomes from these more serious vac- 
cine-preventable diseases. Further- 
more, one must remember that the 
early 1970s was a different era in the 
history of federal support of public- 
sector immunization programs. This. 
period preceded the intensified. ef- 
forts, beginning in 1977, through the 
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; National Childhood Immunization In- 
itiative to achieve immunization levels“ 


in the nation’s children of greater than 
90% for all vaecine-preventable dis- 
ases, including mumps. 
_Any live viral vaccine introduced for 
se primarily in preschool-age and 
oung school-age children will result 
n a shift in the age distribution of the 
remaining cases toward older persons. 
‘This has been our experience with 
measles and rubella, as well as with 
jumps. However, the shift in age has 
n more dramatic for mumps than 
the other two diseases. What is 
portant is that this experience be 
eriously considered in the future 
hen other new vaccines may be in- 
roduced for routine immunization 
gainst a childhood disease such as 
varicella. We can anticipate that a 
ubstantial portion of any undesirable 
hange in the epidemiology of varicella 
might result from nonroutine vacci- 
‘nation of all healthy children. This 
ractice could place older, unimmu- 
nized, susceptible persons with a 
igher likelihood of complications at 
risk for the disease. 
SrepHen L. Cocui, MD 
STEPHEN R. PREBLUD, MD 
WALTER A. Orenstein, MD 
Surveillance, Investigations, 
and Research Branch 
Division of Immunization 
Center for Prevention Services 
Centers for Disease Control 
Atlanta, GA 30333 
“Bader MC: Mumps vaccination too costly 
for developed country. N Engl J Med 1973; 
<289:1255. 
"2; Mumps vaccine: More information needed. 
N Engl J Med 1968;278:275-276. 








Cases of Mumps Following 
_ Previous Vaccinations 


< Sir—Dr Pachman,! in the May issue 
of AJDC, suggests that adolescents 
should. receive a booster dose of 
mumps vaccine based on “a high inci- 
dence in the 10- to 20-year-old group, 
many of whom had been previously 
vaccinated in early childhood”. 
Dr Pachman does not tell us whether 
or not any of these cases of “mumps” 
were confirmed by acute and convales- 
cent serologic studies. It is well known 
that other paramyxoviruses can pro- 
duce a clinical picture that is indistin- 
guishable from mumps. This fact and 
the problem of serologic confirmation 
of mumps were both addressed in the 
article by Cochi et al’ in the same 
issue. 
-As the incidence of parotitis due to 
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‘mumps Sealine pouaine of immuni-. 
- gation, a greater proportion of parotid 


gland swellings will be attributed to 
the other viruses. I suggest that the 
epidemic of mumps that Dr Pachman 
reports may have been due to one of 
the other viruses. 
Josera Davis, MD 
Stanford University 
Department of Pediatrics 
Cowell Student Health Center 
606 Campus Dr 
Stanford, CA 94305 
1. Pachman DJ: Mumps occurring in previ- 
ously vaccinated adolescents. AJDC 1988;142: 
478-479. 
2. Cochi SL, Preblub SR, Orenstein WA: Per- 


spectives in the relative resurgence of mumps in 
the United States. AJDC 1988;142:499-507. 


In Reply.—The statement by Dr Davis 
raises an important question. How can 
the physician, faced with a patient 
with acute parotid gland swelling, 
make an accurate clinical diagnosis? 
In the March 1979 issue of AJDC: I 
discussed the article by Biede! enti- 
tled “Recurrent Mumps Following 
Natural Infection and Immunization.” 
I indicated that a confirmed diagnosis 
of mumps cannot be made without 
serologic studies for mumps virus as 
well as other viruses known to cause 
parotitis. 

Early in the recent outbreak of 
mumps cases in Chicago (1986-1987) 
an attempt was made to collect blood 
samples from the acute and convales- 
cent phases in my patients who had 
acute parotid gland swellings. How- 
ever, the effort was abandoned be- 
cause of lack of cooperation by the 
patients and the inability to obtain an 
accessible, competent laboratory. 

In their recent report “Perspectives 
on the Relative Resurgence of Mumps 
in The United States™ Cochi et al 
accepted any case report as being of 
mumps without laboratory confirma- 
tion, since at present there is an 
absence of a uniform clinical case defi- 
nition. Until firm criteria for the diag- 
nosis of mumps are achieved, physicians 
will be forced to make the diagnosis of 
mumps on a clinical impression. 

In 1979' I wrote that the cooperation 
of physicians in practice with an 
agency such as the Centers for Disease 
Control in Atlanta is needed to resolve 
the problem of diagnosis and preven- 
tion of mumps. It is hoped that this 
ean be achieved by the following 
means: (1) establishing accurate eri- 
teria for the diagnosis of mumps; (2) 
investigating outbreaks of parotid 


gland swellings, sih. as has oceur 






recently in Chicago (1986-1987) with — 
serologic and viral studies undertaken _ 
by established competent personnel; 
and (3) determining whether there is 
a need for booster doses of mumps 
vaceine in previously vaccinated chil- 
dren when they are exposed to the- 
virus. 
DaniEL J. Pacuman, MD 
Department of Pediatrics 
University of Illinois ~ 
Medical College and 
Rush Medical College’ 
2315 E 93rd St 
Chicago, IL 60617 
1. Pachman DJ: Mumps. AJDC 1979;133:332. 
2. Biedel WC: Recurrent mumps following nat- | 
ural infection and immunization. AJDC 1979; 
132:678-680. 
8. Cochi SL, Preblud SR, Ornstein WA: Per- 


spectives on the relative resurgence: of mumps in 
the United States. AJDC 1988;142:499-507. 


Anaphylactic Shock to Old, 
Dissolved immunoglobulin 


Sir—Therapeutic use of intravenous 
immunoglobulin has been recom- 
mended for the treatment of acute and 
chronic idiopathic thrombocytopenic 
purpura: and neonatal sepsis.** For 
prophylactic purposes, we infused 
0.5 g of intravenous immunoglobulin 
(Sandoglobulin, Sandoz LTD, Basel, 
Switzerland) into healthy premature 
infants with birth weights of 1500 to 
2000 g. Freshly dissolved immuno- 
globulin solutions were used, but. for- 
economic reasons the remainder of two 

bottles of immunoglobulin. solutions - 
was not discarded. These residues 

were stored at — 4°C to — 10°C for five 

and six days, respectively. The frozen 

solutions were rethawed and warmed ` 
to room temperature just before use. 
On infusion into two premature. in- 
fants, we observed two anaphylactic 
reactions; one was lethal. 

Patient Reports.—Patient 1.—A 
1-day-old male infant (birth weight, 
1700 g) was given 0.5 g of five-day-old 
immunoglobulin solution. It wasin- 
fused slowly, at a rate of about seven. 
to eight drops per minute. The infant. 
was followed up closely by one of us: 
(F.K.). One hour after termination of | 
the infusion, generalized redness, fe- | 
ver, skin edema, tachycardia, and res- 
piratory distress were noted. The in- 
fant died despite resuscitative 
measures. Histopathologic examina- 
tion showed generalized congestion, 
vasodilation, and edema in internal 
and external tissues. 

Patient 2.—The second bottle. of 


~The Pediatric Forum 


























- old immunoglobulin solution was ad- 
< ministered to another premature male 
infant at the same time as the first 
_infant’s infusion. He was 3 days old, 
and his birth weight was 1870 g. Five 
_ hours after completion of the infusion, 
_rash, generalized skin edema, and fe- 
ver appeared, The infant experienced 
respiratory distress that necessitated 
resuscitation. His symptoms slowly 
isappeared within 24 hours. 
“Comment.—Two infants showed se- 
ere allergic reactions after infusion 
f old, frozen immunoglobulin solu- 
jon. No bacteria were isolated from 
ither solution or the blood of either 
infant. Neither infant had received 
immunoglobulin before. One unit of 
the freeze-dried preparation contains 
g of protein and 1.67 g of sucrose as 
well as small quantities of sodium 
chloride, without any preservative. 
The. manufacturer recommends that 
after the freeze-dried preparation has 
_ been reconstituted, it should be ad- 
ministered without delay, and opened 
_ bottles should not be used again be- 
cause ofthe danger of bacterial con- 
tamination, but instructions do not 
_--¥efer to old, frozen-preserved immu- 
-- noglobulin solution. 
:- The exact cause of these anaphylac- 

tie reactions is not completely known. 
- We speculate that aggregates of im- 
munoglobulin were formed in the old 
i unoglobulin solution. Our experi- 
e suggests that intravenous im- 
. noglobulin once prepared for infu- 
_ sion should not be stored for future 
use, Residual amounts should be dis- 
- carded. 










Suar Cacayan, MD 

Ficen KoLoċLu, MD 

Sosval Sigortalar Tepecik 
Teaching Hospital 

Yenisehir 

Izmir, Turkey 
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Thyroid Scanning, Ultrasound, and 
_ Serum Thyroglobulin in 
_ Determining the Origin of 
Congenital Hypothyroidism 


in—Muir et al' recently presented 
_ results of different diagnostic proce- 
: dures to determine the cause of con- 
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Diagnosis Based on 
the Radioactive iodine 
123 Scanning Result 


Athyrotic glands 
Ectopic glands 
Normally located glands 








genital hypothyroidism (CH). 

We would like to comment on their 
conclusions in regard to our experi- 
ence with radioactive iodine 123 scan- 
ning and cervical ultrasound (US) in 
80 hypothyroid patients. An iodine 123 
scan was performed at the initial visit 
(mean age, 19 days) and US examina- 
tion was performed at 4 months of age. 
Cervical US examinations were per- 
formed and reviewed by the same 
interpreter, who was “blinded” to the 
result of the scan, as in the work of 
Muir et al. 

Two patients were excluded because 
US was impossible since the children 
were restless during the examination. 
Considering the results obtained by 
47 scanning, 43 patients had ectopic 
glands; 11, athyrosis; and 24, normally 
located glands (NLGs). 

Of 24 patients with NLGs, only one 
was initially diagnosed as being athy- 
rotic on US. A second US examination 
concluded that the patient had NLGs. 
Of 43 patients with ectopic glands, 
four were thought to have NLGs on 
US and six were interpreted as athy- 
rotic, but the ectopy was very small 
and visible only on the 24th-hour pic- 
ture of the scan (a repeated US ex- 
amination was able to localize ectopic 
tissue in one of these cases); no defi- 
nite US interpretation was possible in 
the two remaining cases. Of 11 athy- 
rotic patients, US results yielded a 
diagnosis of ectopic gland in two pa- 
tients and NLGs in one patient (a 
repeated US examination revealed an 
ectopic gland). 

In summary, concordance was ob- 
tained in 80% of the patients. Com- 
pared with the results of Muir et al, 
the most important difference con- 
cerns results in ectopic CH (Table). 
The better concordance in our group 
may be due to the larger number of 
patients (43 vs 18) and the age at 
which US examination was performed 
(4 months). 

In conclusion, our findings are less 
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pessimistic than those of Muir etal. 
Indeed, US has three limitations: the | 
lack of sensibility to detect small ec- 
topic glands, the lack of information 
on thyroid hormonogenesis, and: the 
need of the collaboration of a trained. 
interpreter. Nevertheless, US is less. 
invasive and can be proposed as a 
primary investigation, with nuclide 
scanning being proposed to solve bor- 
derline cases. Nuclide scanning car” 
also result in misclassification,? and: 
the observation of failure to visualize — 
thyroid gland, even in euthyroid ch 
dren,* may validate the US result. 
some patients classified as athyrotie — 
on seanning and interpreted as ectopic 
on US. Serum thyroglobulin concen 
tration may help to assess the pres- 
ence or absence of thyroid tissue in 
such cases.* 

Jean-Pierre Farriaux, MD 

Jean-Louis Duonpt, MD, PuD 

Centre Régional de Dépistage des 

Maladies Métaboliques 
de l'Enfant 

Faculté de Médecine 

Place de Verdun 

F-59000 Lille 

France 
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In Reply.—Farriaux and Dhondt sug- 
gest that US may be just as sensitive 
as radionuclide scanning to help deter- 
mine the cause of CH in children. They 
were able to detect 73% of ectopic 
glands while we could not detect any. 
The reasons for this are not clear but 
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may relate to the sensitivity of the 
“equipment or the fact that they 
scanned their patients at 4 months of 
age, whereas ours were examined at 
~ birth. The results in athyrotic children 
and in those with NLGs were similar 
to ours. We do not dispute their results 
: -put agree that US has the limitations 
that they indicate. We do not believe 
that the level of serum thyroglobulin 
is helpful. With further technical ad- 
vances, US may replace radionuclide 
scanning. However, at the present 
time, we believe that radionuclide 
scanning remains the “gold standard” 
= for diagnosing the cause of CH. 


Rosert Exriicu, MD 
Department of Pediatrics 
University of Toronto 
Hospital for Sick Children 
555 University Ave 
Toronto, Canada MSG 1X8 
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Calcification of the Laryngeal, 
Tracheal, and Bronchial Cartilages 
in Children 


Sir—Calcification of the larynx, tra- 
chea, and bronchi is rare in children. 
We describe two patients and review 
five other cases from the literature. 
Calcification is most often discovered 
in infancy because of stridor. The se- 
rum calcium level is normal. Laryn- 
goscopy showed laryngeal rigidity in 
only two of seven cases. The clinical 
course is favorable. Tracheal and bron- 
chial calcifications were present in the 
35-year-old father of one patient and 
the 37-year-old mother of another pa- 
tient. 


Patient Reports.—Patient 1.—A 3- 
month-old infant had difficulty breathing 
with failure to thrive. At 9 months of age, 
laryngeal stridor was still present. Direct 
laryngoseopic examination, roentgeno- 


Patient 2. Left, Lateral view of neck. Note calcifications of thyroid, cricoid, and tracheal cartilages. Right, Frontal 
view of chest. Calcifications of trachea and bronchi are visible, mainly at right. 


grams of the esophagus, a sweat test, and 
muscle studies were performed, and results 
were normal. At 2 years, 8 months of age, 
his weight was 10.7 kg, and he measured 
90 cm. Chest roentgenograms showed 
pneumonia in the right middle lobe. There 
was calcification of the laryngeal and tra- 
cheal cartilages. No other calcifications 
were found. The serum calcium concentra- 
tion was normal. The father, aged 35 years, 
also had tracheal and bronchial calcifica- 
tions. 

Patient 2.—A boy was born with a 
congenital mitral stenosis and a coarcta~ 
tion. At 4 years of age, a mitral prosthesis 
(Starr valve) was inserted. On the chest 
roentgenogram, there was no calcification. 
At 15 years of age, calcifications (Figure) 
of the cartilages of the larynx, trachea, and 
bronchi were present without any clinical 
signs. A new prosthesis (Bjork valve) was 
inserted at 16 years of age, but the boy 
died of cardiac insufficiency, Autopsy 
showed that the cartilage annulus at the 
bifurcation of the trachea was partially 
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Calcifications and of Family 
oyi Sex/ : Associated Phosphorus. _ Laryngos- Clinical. Members With 
Source, y Age . Symptoms Findings Larynx Trachea Bronchi Concentrations . copy Course Calcifications _ 





M9mo Stridor Anterior: Yes No Normal 
cricoid, 
thyroid 
M/3 mo  Stridor, Growth Thyroid, Yes No Elevated 
Coin® respiratory retardation, cricoid phos- 
~ 4958 distress respiratory phorus 
ie infections 
<Goldbioom M/4.5 mo Stridor Anterior: Yes No Normal 
: and Dunbar? thyroid 
960 
forchat etal? F/10 mo Septal defect Thyroid Yes Yes Normal 
974 (lobar) 
lynai M/21d — Stridor Anterior: Yes No Normal 
etal’ thyroid, 
9985 cricoid 
| Present study 
Patient 1 M/32 mo Stridor Growth Anterior: Yes No Normal 
retardation, thyroid, 
respiratory cricoid 
: infections 
‘Patient 2 M/t4 y Congenital Cricoid, Yes Yes Normal 
mitral thyroid (lobar and 
insufficiency, segmental) 
coarctation 


calcified. The serum calcium concentration 
was always normal. 
Comment.— Idiopathic calcifications 
are very rare in children, with the 
ce exception of calcifications of the hyoid 
cartilage.: We found five reports of 
_ -idiopathic calcifications.2+ 
In five of seven cases, stridor was 
“present (Table). In two cases, there 
was a cardiac defect (one septal defect? 
and our patient 2). In two cases, there 
were failure to thrive and recurrent 
respiratory infections (Russo and 
oin® and our patient 1). In two cases, 
another member of the family had 
calcifications, a mother aged 37 years? 
and a father aged 35 years (our pa- 
tient 1). 
Plain roentgenograms showed non- 
homogeneous calcifications of the cri- 
oid and thyroid cartilages that mainly 
ecurred in the anterior portion of the 
nx. In the trachea, calcifications 
regular and mainly occur anteri- 
orly. Calcifications of the bronchi are 
rarer (two of seven cases). 
Results of laboratory. studies were 
Negative. Laryngoscopy may show a 
igid and slightly stenotic respiratory 
tract. 
-The clinical course is usually favor- 
able, with regression of the clinical 
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symptoms and growth and increase of 
the caliber of the respiratory tract, as 
in patient 1. The calcifications remain 
unchanged. 

The cause of these calcifications is 
unknown. Because cartilage else- 
where in the body has shown no pre- 
mature or excessive calcification, we 
suspect that the lesion is basically a 
localized anomaly of the cartilage ma- 
trix that renders it more susceptible 
to calcium deposition. A generalized 
metabolic disturbance seems unlikely. 

These calcifications are quite differ- 
ent from those associated with other 
diseases: (1) Chondrodysplasia punc- 
tata’? is associated with calcifications 
of the larynx and trachea that gradu- 
ally disappear by the second year of 
life. (2) The calcifications associated 
with idiopathic hypercalcinosis are 
different," including hypercalcemia, 
calcification of soft tissues, nephrocal- 
cinosis, and an elfin facies. (3) Tra- 
cheopathia osteoplastica“’ is a rare 
benign tumorous condition very sel- 
dom seen in patients under 30 years 
of age. A typical roentgenogram 
shows multiple flat, nodular, and cal- 
cified tumors involving the lateral and 
anterior walls of the trachea. (4) De- 
generative calcification of larynx and 
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Normal Unknown 
Normal Normal at 
6.5y 
of age 
Rigidity of | Normal at 37-year-old 
larynx, 25y mother 
tracheo- of age 
malacia 
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Normal Strider 
decreased 
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rigidity recurrent 
respiratory 
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trachea is common in adults above 5 
years of age. (5) Laryngeal calcifica 
tions have been reported in Keutel 
syndrome, adenogenital syndrome, : 
and diastrophic dwarfism.” 
In conclusion, these seven childrer 


and regresses with growth. oe 
Jean-CLaupe Horrre., MD 
MARIE-CLAUDE BRETAGNE, M] 
Franck TuoLLor, MD 
Department of Radiology 
Children’s Hospital 
5, Allée du Morvan 
54500 Vandoeavre-las-Nahey.. 
France 
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_Arm Support for Blood Pressure 
Measurement 


Sir—Because it has become evident 
that children and adolescents have 
hypertension more often than was pre- 
viously recognized,’ it is important 
-that routine blood pressure measure- 
ment be as accurate as possible. An 
“important factor that is often over- 
looked is the proper positioning and 
‘support of the forearm of the patient 
luring a blood pressure determina- 
ion. It has been reported that incor- 
rect arm position can cause as much 
as a 10-mm_-Hg error in both systolic 
d diastolic pressures. 


Quotables: 
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Portable intravenous stand with adjustable 
wooden arm support used during pediatric 
blood pressure measurements. 


The American Heart Association 
recommends that the entire forearm 
be supported at heart level on a 
smooth surface during a blood pres- 
sure measurement.‘ Standard posi- 
tioning of the forearm at the horizontal 
level of the fourth intercostal space at 
the sternum is therefore recom- 
mended for blood pressure measure- 
ments with the patient in the sitting 
and standing positions.‘ 

Adequate support of the forearm 
during blood pressure determination 
is often difficult to achieve because of 
the varying ages and heights of the 
patients examined in the pediatric set- 
ting. There may also be no available 
surface on which to rest the patient's 
forearm at heart level. We designed a 
mobile, adjustable arm support for use 
in the Hypertension Clinic of the 
Children’s Hospital Medical Center, 
Cincinnati. A portable intravenous 
stand with an adjustable wooden arm 
support (17.5 45.5 cm) attached to 
the top (Figure) has provided ade- 

























have used this de 
hypertension clinic for two years and 
have found it quite useful. The ease of 
transporting the support from one 
examining room to another and the 
low cost make it practical for use in 
the clinic, hospital, or private practice 
setting. 

Anna L. Kine, RN 

REBECCA J. TAYLOR, RN 

STEPHEN R. DANIELS, MD, MPH 

JENNIFER M. Loaeiz, MD 

Divisions of Clinical Pharmacology 

and Cardiology 

Department of Pediatrics 

Children’s Hospital Medical Center 

Elland and Bethesda avenues 

Cincinnati, OH 45229 
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The usual standard for blood pres- 
sure measurement in children is that 
it be taken in the right arm while the 
subject is sitting. How many of us do 
so? The device demonstrated in this 
letter should help with this. standard- 
ization. Studies should be done to 
compare results obtained in the usual 
manner with those obtained from use 
of this device to see if its use is war- 
ranted. If results prove its usefulness, 
it should find its way into general use. 

Hua D. ALLEN, MD 
Professor of Pediatrics 

Arizona Health Sciences Center 
Tucson, AZ 85724 


Creation: If the Lord Almighty had consulted me before embarking on 
the creation I would have recommended something simpler. 


ALFONSO X oF CASTILE 
Perspectives in Biology and Medicine 1985 


The Pediatric Forum 





Jill can't be bothered with allergies 
when she's taking care of her family 


Tavist Syrup. Lets kids be kids 12 hours long 


With all her responsibilities, 
allergies aren’t Jill’s idea 
of family fun. Tavist® Syrup 
(clemastine fumarate) 0.67 mg/ 
5 ml, helps kids by effectively 
relieving symptoms of allergic 
rhinitis and mild urticaria. 


(clemastine fumarate) 0.67 mg/5 ml 


© 1988 Sandoz Pharmaceuticals Corporation Please see a brief summa 


With a pleasant citrus flavor 
and convenient b.i.d. dosage, 
Tavist® Syrup provides up to 12 
hours of relief per dose. 

Prescribe Tavist® Syrup. It 
makes effective allergy relief a 
family tradition. 


ry of prescribing information on the following page. 
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in pediatric populations (age 6 years through 12) and 
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-Enjoy Your Days Off? 


Unique opportunity for three Board cer- 


tified/Board eligible pediatricians to. join 
Division of General Pediatrics. Duties in- 
clude urgent care evaluation of outpatients 
and inpatient coverage of medical services 
of expanding tertiary multispecialty chil- 
dren's hospital. Highly competitive salary, 
malpractice and benefits offered for every 
third night and weekend day (approximately 
45 hours per week) coverage of diverse 
group of hospitalized infants and children. 
Opportunity exists for participation in re- 
search or subspecialty clinical activities 
during the day. This hospita! community in 
northern Delaware provides an ideal envi- 
ronment for young physicians and families. 
It is conveniently close to Wilmington, 
Philadelphia and Baltimore's cultural and 
historical attractions and recreational fa- 
cilities. Position available July 1, 1989. For 
more information about this opportunity, 
please send C.V. to: 


Steven Bachrach, M.D. 

Chief, Division of General Pediatrics 
Alfred |. duPont Institute 

1600 Rockland Road 

Wilmington, DE 19899 


present: 


The Metabolic Pediatrician 
in the Prevention of — 
Adult Disease — 


Important metabolic issues in the pe- |. 
diatric patient which impact on. adult 
health will be addressed by experts in 
the fields of hypertension, atheroscle- 
rosis, diabetes, thyroid diseases, obe- 
sity, osteoporosis and infertility. 


Organizing Committee: 
Joseph M. Gertner, M.B., M.R.C.P 
Program Chairman. 
Inese Z. Beitins, M.D. 
Fima Lifshitz, M.D. 


December 8-11, 1988 
The Registry Resort 
Naples, Florida 


For additional information, please con- 
tact: 

Beverly Wellman, (800) 225-5185, 
(617) 963-8154 

Serono Symposia, USA, 280 Pond 
Street, Randolph, MA 02368. 


. Come For The Adventure 
. Stay For The Challenge 
. Profit By The Rewards! 


Come see new lands, experience a worid other than your own, and 
help build a healthy future for a people in need of your medical expertise. 


WITIKAR SAUDI ARABIA LIMITED, a wholly-owned subsidiary of the 
Mawarid Group, is the Kingdom's first and most prestigious hospital 
management firm and seeks experienced health-care professionals 


to staff: 


e National Guard Hospital— Riyadh 


Current staff needs include: 


Sr. Staff Physician—Endocrinology 


Sr. Staff Physician—Surgery 


An attractive, potentially TAX-FREE package is offered that includes 
rent free accommodations, generous vacations and holidays, exciting 
opportunities for travel and professional. growth. For further infor- 
mation, please write, enclosing CV, copy of degree/diploma and copy 
of current registration/license to: 


WITIKAR SAUDI ARABIA LTD... 
-2009 Massachusetts Ave. N.W. 
Washington, DC 20036 
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_ Progress Toward Achieving the 1990 Objectives 


- for Pregnancy and Infant Health 

























‘THE 1990 HEALTH Objectives for 
_ the Nation, published by the Public 
Health Service (PHS) in 1979, in- 
cluded 19 objectives related to preg- 
incy and infant health. PHS identi- 
d 18 of these as “priority objectives” 
r federal programs and activities. 
These objectives concern improving 
the health status, reducing risk fac- 
tors, increasing public and profes- 
sional awareness, and improving 
lealth services and protection for 
mother's and infants. 
Despite numerous publie and pri- 
vate efforts, current projections for 
1990 indicate that the majority of ob- 
_ jectives for improving health status 
_ and reducing risk factors for pregnant 
women and infants will not be met. 
The decline in the infant mortality 
rate (IMR) has slowed since the pre- 
ding decade, and no progress has 
made in reducing low birth- 
eight (LBW)—less than 2,500 
grams. Between 1970 and 1981, the 
IMR in the United States declined by 
nearly 5% per year. Between 1981 and 
1985, the decline slowed to less than 
3% per year. Based on estimates of the 
National Center for Health Statistics 
< (NCHS), recent rates now exceed the 
confidence limits estimated from the 
1970-1981 trend. The 1970-1981 trend 
projected the 1990 IMR to be 7.8 per 
000 live births. The 1981-1985 trend 
. projects a 1990 IMR of 9.1 per 1,000 
-live births. In addition, the 1970-1981 
trend analysis projected that 41 states 
would meet the 1990 objective of no 
more than nine deaths per 1,000 live 
births. The 1981-1985 analysis pro- 
jects that 25 states will meet this 
objective. 

"Between 1970 and 1985, IMR has 
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decreased by 50% and LBW rate by 
15%. Thus, most of the progress in 
reducing infant mortality over the past 
15 years has resulted from a decline in 
birthweight-specific mortality; that 
decline, in turn, is likely due to tech- 
nologie improvements in perinatal 
care. The LBW rate (6.8%) was the 
same in 1980 and 1985. The incidence 
of very LBW infants (less than 1,500 
grams at birth) has been increasing in 
recent years. The 1990 LBW projec- 
tion of 6.7% is 35% higher than the 
objective. 

Programs to promote the use of 
infant safety seats in automobiles have 
been successful. 

National survey results indicate 
that pregnant women and women who 
have recently been pregnant are more 
knowledgeable about smoking and al- 
cohol risks than are members of the 
general population 18 to 44 years of 
age. 

Progress has been made in one of 
the four priority objectives for improv- 
ing services and protection: all states 
have screening programs for new- 
borns. In 1980, 73.3% of pregnant 
women received first-trimester pre- 
natal care, and in 1985, 76.2% received 
such care. Recent studies confirm that 
access to care remains inadequate for 
many women.’ 


Reported by: Office of Maternal and Child Health, 
Bureau of Maternal and Child Health and Re- 
sources Development, Health Resources and 
Services Administration. Office of Disease Pre- 
vention and Health Promotion. National Institute 
of Child Health and Human Development, Na- 
tional Institutes of Health. National Center for 
Health Statistics; Div of Reproductive Health, 
Center for Health Promotion and Education, 
CDC (MMWR vol 37, No. 26). 




























CDC Editorial Note: The Low Bir 
weight Prevention Work Group, 
formed in 1984 with representation o 
experts on maternal and infant health 
from organizations within the Depart: 
ment of Health and Human Services: 
has served as the focus and coordin 
ing body within the federal gove 
ment for service, research, and infor 
mation efforts to address LBW and 
other causes of infant mortality in th 
United States. 
Efforts to improve coordination and 
effectiveness of health services hav 
intensified. The National Governor: 
Association and HRSA are collabor 
ing to assist states in impleme 
the current expanded Medicaid eli 
bility and coverage options. In a re 
lated activity, the Health Care Finane 
ing Administration and OMCH 
working with the Medicaid/Mater 
and Child Health Technical Adviso 
Group in promoting best practices fo: 
Medicaid and Title V programs at the 
state level. In a private/public pa 
nership, the Robert. Wood Johnson 
Foundation and OMCH are collaborat 
ing on grant initiatives in states w 
high infant mortality to support i 
proved health care for pregnan! 
women and their infants. >00 
The prevention of LBW has pee 
identified by the National Institute o 
Child Health and Human Develo 
ment as a major research initiative. 
A national system that links i 
death and birth records is essential 
the effective monitoring of trends a 
identification of high-risk populatio 
Therefore, a system for matchi 
birth and death certificates: has bi 
implemented by NCHS. 
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NCE 1982, CDC has been conduct- 
g intensive surveillance in collabo- 
yation with four sentinel counties 
(Denver County, Colorado; Jefferson 
County, Alabama; Pierce County, 
fashington; and Pinellas County, 
Florida) to determine trends in the 
epidemiology of acute viral hepatitis 
in the United States. 

1. Hepatitis A (HA)—>patient is posi- 
tive for IgM antibody to hepatitis A 
virus (IgM anti-HAV). 

2. Hepatitis B (HB)—patient is posi- 
ve for hepatitis B surface antigen 
(HBsAg) and/or for IgM antibody to 
hepatitis. B core antigen (IgM anti- 
HBe). o 

3. Non-A, non-B (NANB) hepatitis— 
patient is negative for IgM anti-HAV 
and negative for HBsAg and/or IgM 
anti-HBe. 

~ From 1982 to 1985, both the overall 
incidence and the disease transmis- 
sion patterns of HB were relatively 
constant. During that time, three ma- 
jor risk factors accounted for almost 
half of disease transmission: male ho- 
mosexual activity was reported by an 
average of 21% of patients; intravenous 
(IV) drug abuse, by an average of 15%; 
and heterosexual exposure (sexual 
contact with a known HB patient, with 
an- HB virus (HBV) carrier, or with 
multiple partners) was reported by an 
average of 18%. Other recognized risk 
factors included health-care employ- 
ment with frequent blood contact 
(5%), household contact with a known 
HB patient or carrier. (2%), blood 
‘ransfusions (2%), dialysis (1%), and 
residency in. an institution for the 
developmentally disabled (1%). No 
es of HB resulting from perinatal 
transmission were identified in these 
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Changing Patterns of Groups at High Risk for 
Hepatitis B in the United States 


four counties. For an average of 36% 
of cases, no source of infection was 
identified. 

Since 1985, although the overall in- 
cidence of disease remained stable, IV 
drug abuse, reported by 27% of pa- 
tients, replaced homosexual activity 
as the major risk factor for HBV 
infection. The proportion of patients 
whose risk factor for HB was hetero- 
sexual exposure (as defined above) 
also increased to 24%; in contrast, the 
percentage of patients reporting male 
homosexual activity declined to 9%, 
and that of patients reporting health- 
care employment with frequent blood 
contact declined to an average of 1%. 


Reported by: WJ Alexander, MD, JG Foster, SB 
Hill, R Holmes, JFE Shaw, L Wafer, Jefferson 
County Dept of Health; CH Woernle, MD, State 
Epidemiologist, Alabama Dept of Public Health. 
FN Judson, MD, S Minarik, M Shahan, Denver 
County Dept of Health; RE Hoffman, MD, MPH, 
State Epidemiologist, Colorado Dept of Health. 
PY Hu, MD, BR Pixley, Pinellas County Dept of 
Health; MH Wilder, MD, Acting State Epidemi- 
ologist, Florida Dept of Health and Rehabilitative 
Sves. AM Allen, MD, E Kramer, A Mares, KA 
Mottram, C Winegar, Tacoma-Pierce County 
Dept of Health; JM Kobayashi, MD, State Epi- 
demiologist, Washington Dept of Social and 
Health Sves. Hepatitis Br, Div of Viral Diseases, 
Center for Infectious Diseases, CDC (MMWR vol 
37, No. 28). 


CDC Editorial Note: The recent 
changes in the percentage of HB cases 
attributable to specific groups at high 
risk for infection are striking. The 57% 
decrease in the number of HB cases 
among homosexual men is most likely 
a result of modification of high-risk 
sexual behavior to prevent human im- 
munodeficiency virus (HIV) infection. 
Because the overall incidence rate of 
HB has remained relatively constant 
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during this period, the absolute num- 
ber of HB cases related to drug abuse 
appears to be increasing, indicating no 
modification of this high-risk behavior. 
Although most of the overall increase 
in IV drug abuse-associated HB found 
in this study was attributable to one 
county, similar increases nationwide 
have been seen in cases of HA, HB, 
and NANB hepatitis as reported to 
the National Viral Hepatitis Surveil- 
lance Program. These concurrent in- 
creases suggest that hepatitis associ- 
ated with IV drug abuse is a 
widespread problem (CDC, unpub- 
lished data). 

It is not surprising that in a sample 
of this size no perinatal cases of HB 
were reported. HBV infection in neo- 
nates usually results in subclinical in- 
fection. 

Nationwide, the incidence of HB has 
increased steadily over the last decade 
in spite of the availability of a vaccine 
since 1982. Vaccination programs and 
vaccine usage have focused primarily 
on three risk groups—health-care 
workers who are exposed to blood; 
staff and residents of institutions for 
the developmentally disabled; and 
staff and patients in hemodialysis 
units. These groups, however, account 
for only 5%-10% of acute HB cases. 

The ability to immunize those 
groups at highest risk of HBV infec- 
tion is severely limited for several 
reasons: the failure of both health-care 
providers and the target populations 
to recognize the specific groups at high 
risk of infection; difficulty in identify- 
ing persons with these high-risk be- 
haviors; and difficulties in reaching 
these groups for delivery of vaccine 
and in timing of vaccination. 


Juvenile Hyaline Fibromatosis: A Histologic and Histochemical Study 
Augusto Mayer-da-Silva, MD; Antonio Poiares-Baptista, PhD; Fernando Guerra Rod- 
rigo, PhD; Maria Teresa-Lopes, MD (Arch Pathol Lab Med 1988;112:928-931) 
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In diaper candidiasis, gentle LOTRIMIN 
Creamy Lotion spreads easily over wide 
areas — making it an ideal delivery 
system for babies. LOTRIMIN is 
highly effective in candidiasis’... 

and its safety record makes it tops to 
use, especially on infants. 


Please see next page for brief summary of prescribing 
information. 


(clotrimazole, USP) 


CREAMY 
LOTION, 1% 


DEPENDABLE IN DIAPER CANDIDIASIS... 
IDEAL FOR BABY’S TENDER SKIN 


Also available in Cream, USP 1% and Solution, USP 1% 











OR: AMATOLOGIC USE ONLY —- NOT FOR OPHTHALMIC USE 
INDICATIONS AND USAGE LOTRIMIN products are indicated for the 
lopical treatment of the following dermal infections: tinea pedis. tinea 
uris, and tinea corporis due to Trichophyton rubrum, Trichophyton 
Thentagroph, S, Epidermophyton floccasum, and Microsporum canis, 
nes ue fo Candida albicans, and tinea versicolor due to Malas- 
ia turtur, 
CONTRAINDICATIONS LOTRIMIN products are contraindicated in 
voua who have shown hypersensitivity to any of their 
nents: = 









NGS LOTRIMIN products are not for ophthalmic use 
i IONS: General: If irritation or sensitivity develops with the 
of clotrimazole, treatment should be discontinued and appropriate 
therapy instituted. 
i For Patients: 
e patient should be advised to: 
_ Use the medication for the full treatment time even though the 
‘symptoms may have improved. Notify the physician if there is no 
improvement after four weeks of treatment. 















fests: if there is ack of response to clotrimazole, appro- 
ical studies should be repeated to confirm the 
her pathogens before instituting another 
y. 3 






mor antagonism between clotrimazole 
à p ficin B, or flucytosine against strains of 
cans has not been reported. 
Carcinogenesis, Mutagenesis. Impairment of Fertility: An 
jonth. oral dosing study with clotrimazole in rats has not revealed 
carcinogenic effect. 
tests for mutagenesis, chromosomes of the spermatophores of 
Chinese hamsters which had been exposed to clotrimazole were exam- 
ined for structural changes during the metaphase. Prior to testing, the 
hamsters had received five oral clotrimazole doses of 100 mg/kg bocy 
ight. The results of this study showed that clotrimazole had no 
ulagenic effect. 
Usage in Pregnancy. Pregnancy Category B: The disposition of 4C- 
lotrimazote has been studied in humans and animals. Clotrimazole :S 
ary poorly absorbed following dermal application or Ha ad 
administration.to humans. (See CLINICAL PHARMACOLOGY.) 
clinical trials, use of vaginally applied clotrimazole in pregnant 
women in their second and third trimesters has not been associated 
th dLeffects. There arë, however, no adequate and well-controlled 
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; kg. respectively. Oral absorption in the rat 
mounts to approximately 90% of the administered dose. 

Because animal reproduction studies are not always predictive of 
uman- response, this drug should be used only if clearly indicated dur- 
ihe first trimester of pregnancy. i 

rsing Mothers: It is not known whether this drug is excreted in 
uman milk, Because many drugs are excreted in human milk, caution 
‘should be exercised when clotrimazole is used by a nursing woman. 

Pediatric Use: Safety and effectiveness in children have been estab- 

ished for clotrimazole when used as indicated and in the recom- 
mended dosage. 
ADVERSE REACTIONS The following adverse reactions have been 
reported in:connection with the use of clotrimazole: erythema, sting- 
ing, blistering, peeling, edema, pruritus, urticaria, burning, and 

neral irritation of the skin. 


OVERDOSAGE ‘Acute overdosage with topical application of clotrima- 


likely and would not be expected to lead to a life-threatening 












situation, d 
‘DOSAGE AND ADMINISTRATION Gently massage sufficient 
LOTRIMIN into the affected and surrounding skin areas twice a day, 
n the morning and evening. 
Clinical improvement, with relief of pruritus, usually occurs within 
irst week of treatment with LOTRIMIN. If the patient shows no 
inical improvement after four weeks of treatment with LOTRIMIN, the 
gnosis should be reviewed. 


HOW SUPPLIED LOTRIMIN Cream 1% is supplied in 15, 30, 45 and 
90-9 tubes (NDC 0085-0613-02, 05, 04. 03, respectively); boxes of 


í TRIMIN Lotion 1% is supplied in 30 ni bottles (NDC 0085-0707- 
one in a 


Xes: teas 
‘Shake well before using. t 
TRIMIN Solution 1% is supplied in 10 ml and 36 mi plastic bottles 


(NDC 0085-0182-02. 04, respectively): boxes of one. 
Store LOTRIMIN products between 2° and 30°C (36° and 86°F). 

















REFERENCE: 1. Amon patients using LOTRIMIN ‘Cream. Spiekermann 
PH, Young MD: Clinical evaluation of clotrimazole: A broad-spectrum 
ungal agent. Arch Dermatol 112:350-352. Marah 1976. 
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~ PEDIATRIC PATHOLOGIST 


‘The Department of Pathology, Indi- 


ana University School of Medicine 


is seeking a pediatric pathologist 


for J. W. Riley Hospital for Children. 
The position is geographically 10- 
cated in the university teaching 
hospitals. Candidates must be board 
certified as well as have fellowship 
training in pediatric pathology or 
equivalent experience. The aca- 
demic rank and salary will be com- 
mensurate with experience and 
background. In addition to service 
responsibilities, the position will re- 
quire the individual to participate in 
education programs of the depart- 
ment. A record of publications and 
investigative skills with a continuing 
program of active research is es- 
sential. Applications will be ac- 
cepted for four weeks following 
posting. Indiana University is an 
equal opportunity employer. Send 
curriculum vitae to: Carleton D. 
Nordschow, M.D., Ph.D., Chairman, 
Department of Pathology, University 
Hospital, N440, 926 W. Michigan St., 
Indianapolis, Indiana 46223. 


Southeast USA 
(Academic Pediatrician Wanted) 


Alabama Board Certified or Board 
Eligible Academic Pediatrician, 
Assistant Professor. Teaching 
medical students and family 
practice residents, direct patient 
care and clinical research 
interests are required. 


Direct inquiries with C.V. to: 
David C. Hefelfinger, M.D. 
Dept. of Pediatrics 
700 University Blvd. 
East, Tuscaloosa, 
Alabama 35401 
(205)348-1304 


Equal Opportunity Affirmative 
Action Employer. 
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Editorial 


‘Thich infants to monitor, for how 
~ "T long, how to decide when moni- 
toring ‘should be discontinued, and 
` how to prevent sudden death in infants 
_ for whom home monitoring is recom- 
_ mended: these are controversial ques- 
tions facing all medical personnel re- 
sponsible for infants cared for by home 
_ monitoring programs. Despite clinical 
_ investigations into the causes of infan- 
tile apnea and sudden infant death 
syndrome (SIDS), and despite 15 
‘years of both intervention with home 
“-eardiorespiratory monitors and the 
|. technological refinement of these ma- 
_ chines, there is no definitive proof that 
the rate of sudden, unexpected infant 
death has declined. To the contrary, 
some infants have died despite seem- 
dangly adequate efforts to identify 
© those.at risk, to intervene with home 
monitoring, and to instruct caretakers 

| in appropriate cardiopulmonary re- 
_ suseitation (CPR) maneuvers.’ Yet, 
no prospective, controlled studies 
have been published demonstrating 
that home monitoring -has failed to 
— prevent individual sudden infant death 
-~ or to reduce the rate of SIDS. 


























See also p 1037. 








- = Imaretrospective study in this issue 
of AJDC, Meny and coworkers‘ de- 
- seribe demographic characteristics of 
ten infants, from a group of 765 high- 
k infants monitored at home, who 
| suddenly and unexpectedly and 
- in whom autopsy findings were consis- 
tent with SIDS. Demographic data 

« from 211 other infants who survived 
-in the same group were used for his- 
torical comparison. A subset of 42 

` infants: was randomly selected from 
the “survivor group” to compare fac- 
-tors such as maternal age at the birth 
_ of the infant, cigarette smoking expo- 


















plasia (BPD) or severe, apparent life- 
threatening events (ALTEs) were di- 


agnosed in six of the ten monitored 
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_ Sure during pregnancy, and Apgar — 
scores. Either bronchopulmonary dys- | 





: Unexpected Death in Infants Monitored at Home 


infants who died. Other epidemiologic 
characteristics that statistically sepa- 
rated the survivor and nonsurvivor 
groups were the lack of private medical 
insurance, unmarried mother status, 
and black race. Some of these charac- 
teristics have been previously de- 
scribed in studies that focused on risk 
for SIDS status.** The most important 
factor apparently contributing to the 
deaths was noncompliance with rec- 
ommended monitoring techniques. 
However, no historical data on compli- 
ance were presented for the survivor 
group; thus, a comparison of that fac- 
tor could not be made. Although the 
comparison group of 211 survivors did 
not constitute a true control group, 
the study reports new information and 
highlights key issues facing home 
monitoring pregrams in the efforts to 
prevent sudden death in their high- 
risk infants. These issues involve so- 
eioeconomic factors predisposing to 
sudden death those infants who are 
diagnosed as having ALTE or BPD 
and for whom monitoring and close 
follow-up are recommended. 

The risks of sudden death in infants 
with one or more severe ALTEs*# or 
with BPD’ have been previously re- 
ported. The diagnoses of BPD and 
SIDS may be mutually exclusive ones, 
particularly in those infants dis- 
charged with supplemental oxygen for 
correction of hypoxemia and pulmo- 
nary hypertension associated with 
chronic lung disease. Because of the 
pathophysiology of the chronic lung 
disease, infants with BPD have a very 
high risk of dying unexpectedly. Un- 
derlying factors independent of apnea, 
such as undetected hypoxemia, hyper- 
carbia, and acidosis, can cause pro- 
gressive pulmonary hypertension. 
Electrolyte imbalance can cause res- 
piratory control disturbance, and gas- 
troesophageal reflux can cause lung 
injury from aspiration. In analyzing 
factors that may contribute to SIDS, 
we should probably separate deaths in 
children with BPD from those associ- 
ated with asymptomatic prematurity 















































and with ALTE in full-term infants. 
Apparent life-threatening event is a 
historical diagnosis,’ and a repeated 
episode of severe apnea and cyanosis 
is not often documented during the 
course of initial hospitalization. 
Whereas there are no irrefutable da 
to support the use of home monitoring 
in ALTE cases, most physicians would 
monitor an infant whose parents gave 
a history indicating a need for resus- 
citation at home; moreover, they would 
certainly instruct the parents in CPR 
technique. However, despite the very 
high risk of sudden death for infants 
with BPD after discharge from the 
close scrutiny of a nursery step-down 
unit, many neonatal units still do ne 
recommend home monitoring for these 
infants in the absence of documented 
apnea, even if supplemental home ox: 
gen is required. 
If, as Meny and coworkers* con 
clude, improper adherence to monitor- - 
ing recommendations predisposes an 
infant to unexpected death at home, 
follow-up of parental compliance is 
crucial. However, compliance can only 
be assessed within a cooperative home | 
setting and with the help of a good 
home care program. Meny and 
others** have suggested improving _ 
monitors so that they have atime log _ 
capacity and can store data of cardio- 
respiratory patterns around the time 
of alarm events. In addition, I believe 
that a good home monitoring interven- 
tion program should involve more than 
simply issuing a monitor and teaching 
CPR technique. The program should 
involve a comprehensive approach as 
follows: 
1. Adequate clinical and inhotatary 
evaluations should be performed at t 
time of initial hospitalization to deter- 
mine need for home monitoring. 
2. Evaluation of. strengths and 
weaknesses in the family’s ability to 
cope, both financially and psychologi- 
cally, with the care of an infant who is. 
labeled high risk for sudden death 
should be performed. 
3. Standardized instruction in moni- 
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nts understand the pitfalls of monitor- 
g, record the appropriate observa- 
tions, and respond both to their infant 
in need and to monitor alarms. Parents 
should be able to evaluate their infant 
for respiratory effort, airflow, true cen- 
tral cyanosis, and muscle tone. 

4, Effective CPR instruction should 
è given to all caretakers, including 
lay-care personnel, babysitters, rela- 
ves, or friends, who may care for the 
fant in the parents’ absence. 

5. Continued surveillance and input 
by medical personnel and equipment 
vendors is needed. By telephone or 
home visits, they should provide emo- 
tional support and continuing instruc- 
tions and should respond immediately 
to serious events and equipment mal- 
function. 

< 6. Parental compliance with moni- 
tor usage should be time logged, and 
appropriate methods of feedback 
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tor usage should be conditeted so par- 





should be planned for parents who do 


not comply. 

‘Whereas prospective, controlled 
studies are certainly needed to justify 
the monitoring of asymptomatie “at 
risk” infants, I feel that those with 
histories of ALTE or symptomatic 
BPD should not only be monitored at 
home but also be intensively followed 
up by a home care program such as 
the one just described. Only then 
might it be possible to assess the 
reasons for parental noncompliance 
and attempt to modify that behavior 
to reduce the frequency of sudden 
unexpected deaths in infants moni- 
tored at home. 

Rosert C. Beckerman, MD 
Constance Kaufman Center 
Department of Pediatrics 
Tulane University 

School of Medicine 
1430 Tulane Ave 
New Orleans, LA 70112 
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ARCHIVES OF SURGERY 


Required Surgical Therapy in the Pediatric Patient With Dermatomyositis 
Earl C. Downey, Jr, MD; Morton M. Woolley, MD; Virgil Hanson, MD (Arch Surg 


1988;123:1117-1120) 


Complications of Prematurity That May Require Surgical Intervention 
Marshall Z. Schwartz, MD; Steven B. Palder, MD; Kenneth R. T. Tyson, MD; Clifford 
C. Marr, MD (Arch Surg 1988;123:1135-1138) 
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Vincent A. Fulginiti, MD 


Several years ago, AJDC reversed a long-standing policy 
» and discontinued publication of a large number of single 
_ patient reports (many call these “case” reports, but this 
_ termis too dehumanizing, and is not used by AJDC). We 
_ > did so because most of these were of the “me too,” or “nth 
_ instance of...” type. We did not feel that such contribu- 
tions were useful to our readers, nor were they important 
enough to occupy valuable editorial space. We still do 
-publish patient reports, either as full original articles, 
-= when they are unique, or as a PEDIATRIC FORUM submission 
- -when they are valuable reminders of an important point in 
> the care of children. 








- -«Sinee this change in policy we have had multiple conver- 
-sations and letters concerning the value of patient reports 
-~ and we continue to receive some 100 such reports each 
— year (we sincerely believe that authors do not read the 
instructions, and possibly the journal!), a very few of which 
“ultimately find a place in AJDC. We do not intend to 
denigrate the value or the need for careful clinical obser- 
vation. Many on our editorial board have made such critical 
_. observations, which stimulated them or others to probe 
~ more deeply and to uncover some basic biologic principle 
or to widen our knowledge in some other way. But these 
© observations were seminal in nature, not repetitions of 
_ what was well known or repeatedly observed. For example, 
| many of our submissions begin with, “The authors report 
the nth patient with [disease x],” or “Although Smith 
~ and Jones described 40 patients with this disorder in 1978, 
we describe an additional patient because it has been so 
long... .” 
Seminal observations have the quality of reporting some- 
thing that no one has noted before or contradicting, 
expanding, or otherwise altering, in a major way, estab- 
“lished clinical or scientific dogma. There are some obser- 
vations that clinicians make that serve to point out a new 
danger to children (“Foreign Body Aspiration,” AJDC 
1988;142:485-486), to alert us to a clinical condition we 
might otherwise miss (“Vitamin K Prophylaxis: Oral or 
Parenteral?” AJDC 1988;142:14-15), to update us on drug 
oxicity. not thought to occur in children (“Naproxen 
Nephrotoxicity in a 2- Year-Old Child,” AJDC 1988;142:524- 
.o 625), or to suggest a new diagnostic or therapeutic approach 
(“Achalasia in Children,” AJDC 1988;142:16). I selected 
se recent examples to illustrate how our current policy 
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The Editorial Board Speaks... 


Dr Fulginiti continues as Editor of AJDC and is well into his sixth year in 
that position. He has been a Professor of Pediatrics at the University of Arizona, 
Tucson, since 1969, and was head of the Department of Pediatrics there for 16 
years, from 1969 to 1985. He then joined medical administration as Vice Dea 
for Academic Affairs and, in 1987, upon the Dean’s resignation, became Acting 
Dean until a new Dean could be appointed. 
In May 1988, Dr Fulginiti was awarded the Alumni Achievement Award in 
Pediatrics by the Alumni Congress of Temple University, Philadelphia. His 
computerized patient simulations in pediatrics have recently been made available 
for instructional or evaluative use by medical students and residents and for the 
continuing education of practitioners. 


THE SINGLE PATIENT REPORT 





















































works in practice. 

All of us appreciate the need for clinical observation, 
hence the patient report. Who can deny the value of Dr 
Bruton’s description of the first patient identified as being. 
gamma globulin-deficient? But, as that patient report 
illustrates, a further value of the clinical observation is the. 
ability to ask the right questions and to carry them into 
the laboratory to obtain the answers. This type of patien 
report is the most valuable and completes the empiri 
observation-to-research cycle. 

There is yet another type of patient report that is often 
the most difficult of all to judge. This is the report tha 
observes a “new” syndrome, clinical disorder, or concurrent 
oceurrence of two seemingly unrelated disorders, or asso 
ciates a clinical finding with a given laboratory or radiologic 
observation. Each of these have in common a potentially 
unique observation that may be “landmark” or may be 
totally wrong. The “new” syndrome may be one already 
reported or mistaken for a more common one; the new 
clinical disorder may just be careless description or a 
variant of a known condition; the concurrence of two: 
conditions may be simply temporal association by chance; 
and the laboratory or radiologic finding may be totally 
disconnected with the clinical observation. On the other 
hand, the new syndrome may be fetal alcohol syndrome; 
the new clinical disorder may be Kawasaki or Lyme disease; 
the concurrence may be aspirin and Reye’s syndrome; and 
the link between the laboratory and clinical observation 
may be hypogammaglobulinemia. The editor is truly in a 
dilemma when judging the suitability of such observations 
for publication in his or her journal. Some have suggested: 
a special section devoted to “speculative clinical observa- 
tions.” The problem with that solution is that computer- 
seeking probes will not necessarily identify the article as. 
speculative, lending its words a credence they may not 
deserve. 

We will continue to struggle with the single patient. 
report; we will probably reject some that are truly worth- 
while, even significant observations.. We will accept and 
publish some that are incorrect or inadequate observations. 
However, we can only rely on our referees’, Editorial Board 
members’, and, ultimately, the Editor’s judgment . . . the 
decision is that frail! 
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r Sudden Infant Death and Home Monitors 


Robert G. Meny, MD; Lillian Blackmon, MD; Deborah Fleischmann, BSN; Ronald Gutberlet, MD; Eric Naumburg, MD i 


© During a two-year period, ten infants 
dled suddenly and unexpectedly with a 
home cardiorespiratory monitor avail- 
able. We investigated the compliance 
with appropriate monitoring technique 
_ as well as the medical and demographic 
- factors associated with these deaths 
(90% were due to sudden infant death 
| syndrome). At least six and probably 
_ eight of these ten families were noncom- 
| pliant with appropriate monitoring tech- 
<c nique. The main comparison group con- 
___ sisted of 211 patients for whom care with 
| home cardiorespiratory monitors was 
_ Initiated and continued. Bronchopul- 
ae ‘monary dysplasia and severe, apparent 
= We-threatening events were signifi- 
-= cantly increased in the subjects, as were 
the following characteristics: black 
race; lack of private medical insurance; 
-unmarried mother; maternal age of less 









than 25 years; cigarette smoking by 


mother during pregnancy; and low Ap- 


=: “gar scores. These diagnostic and dem- 


me ographic tactors may be useful in pre- 
--dicting the infant at highest risk for 
sudden and unexpected death when a 
home monitor is prescribed. Noncom- 
pliance with proper monitoring tech- 


i: nique occurred in a majority of the study 


patients; methods of educating parents 
: infants at high risk of sudden infant 
"< death syndrome with the necessity for 
compliance need to be developed. 
(AJDC 1988;142:1037-1040) 


Dee 1985 we noted a marked in- 
= erease in sudden and unexpected 
deaths in infants at high risk of sudden 
infant death syndrome (SIDS) for 








For editorial comment see p 1033. 





whom home cardiorespiratory moni- 
-tors had been prescribed and initiated. 
-We.therefore retrospectively investi- 
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gated the factors associated with these 
eight deaths and two others that had 
occurred the previous year. Special 
attention was given to the pattern of 
monitor use or nonuse at the time of 
death, to the initial reasons for rec- 
ommending monitoring, and to familial 
demographic characteristics. To our 
knowledge, this is the first article 
from a single center that examines in 
detail the circumstances surrounding 
such deaths. 


PATIENTS AND METHODS 


The study group consisted of ten infants 
who died suddenly and unexpectedly be- 
tween Dec 7, 1983, and Dec 9, 1985, despite 
the availability of a home cardiorespiratory 
monitor that had been prescribed for their 
condition. During this period, care with a 
home monitor had been initiated for 765 
infants; approximately 120 infants were 
followed at any given time. 

Table 1 supplies demographic and medi- 
cal data on these ten infants, five of whom 
were born prematurely. The lack of private 
medical insurance is used as an indicator 
of lower socioeconomic status. Patient 3 
was the sole infant whose parents had 
private medical insurance, and only two 
patients had parents who were married. 

A severe, apparent life-threatening 
event (ALTE) was defined as an episode 
that is frightening to the observer and that 
is characterized by some combination of 
apnea, color change, marked change in 
muscle tone, choking or gagging, and need 
for mouth-to-mouth resuscitation or vig- 
orous stimulation. 

Bronchopulmonary dysplasia (BPD) was 
diagnosed by the need for supplemental 
oxygen beyond 30 days of age and typical 
roentgenograms. Two of these infants had 
BPD of sufficient severity to warrant home 
oxygen therapy. However, these two infants 
showed marked clinical improvement be- 
fore death with oxygen therapy discontin- 
ued in one case and tapered in the other 
case. In addition, both patients were gain- 
ing weight before death. 

Nine infants were evaluated with day- 
time polysomnography and a feeding 
study.* Further workup of the ten infants 
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was individualized according to their di- 
agnosis and symptoms, if any. 

Impedance-type monitors with apnea de- 
lay set at 20 s and the bradycardia alarm 
set according to age were prescribed for 
the infants. The monitors were to be used- 
during sleep and when the infants were 
unattended. Monitor company personnel: 
taught monitor use to parents. 

The staff at The SIDS Institute, Balti- 
more, taught two family members ‘or 
friends cardiopulmonary resuscitation. 
(CPR) and a graded response to a monitor 
alarm. This response consisted of observa: 
tion for 5 s before intervention unless the 
infant exhibited a color change. Interven- 
tion consisted of gentle stimulation fol 
lowed by vigorous stimulation and then 
CPR if needed. Staff members and monito: 
company personnel were available on a 24- : 
hour basis. £ 

After learning of a death, we contacted 
the family to express our sorrow and to 
discuss the infant’s health in the days. 
before death. The details of when the infant 
was discovered, the type of alarm and its 
duration, and the resuscitative measures 
undertaken were discussed. Our prior con-' 
tacts with the family members and others. 
involved in the infant’s care were reviewed 
as well. 

Questionable use of the monitor. was. 
defined as conflicting histories of monitor. 
use or circumstantial evidence of noncom- 
pliance at the time of death -plus a history 
of previous noncompliance using the moni- 
tor. Nonuse defined as the admission by 
the parent or family members that: th 
monitor was not in use at the time of death. 

A comparison group for medical and. 
demographic factors consisted of 211 new. 
patients, seen at the SIDS clinic in the first, 
half of 1985, who survived with the assis- 
tance of a home cardiorespiratory monitor, 
To compare maternal age at birth of the 
infant, use of cigarettes during pregnancy, 
and Apgar scores between the infants who 
died and the survivors, a subset. of 42 
patients was selected at random from the 
larger comparison group. A special effort: 
was made to ascertain this information 
retrospectively since it was not routinely 
collected for all patients. None of the 211. 
infants is known to have died of SIDS- 
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i PS; polygraphic studies. 









Patient “Birth Weight, g/ 

No. Gestational Age, wk © Race/Sex 
1 840/25 BM 
2 960/27 WM 
3 1280/28 WM 
4 1200/29 BM 
5 1670/31 BM 
6 3060/40 WF 
7 3420/40 B/F 
8 3400/40 B/M 
9 3345/39 B/M 

10 3780/41 B/M 


-Table 2 —Interaction With Families* 





Maternal Age i Age al 
at Birth, y Indication for Monitor Death, mo 

20 Mild BPD, AP 6 
19 BPD requiring home oxygen, AP 4 
29 BPD requiring home oxygen, AP 5 
23 AP, abnormal PS results 6 Questionable use 
24 Heroin withdrawal, abnormal PS results 4 No 
21 Severe ALT= 3 No 
17 Severe ALT= 10 Yes 
21 Severe ALTZ, half-sibling of SIDS victim 2 Yes 
21 Hait-sibling 2f two SIDS victims 4 improper use 
24 Half-sibling of SIDS victim 2 Questionable use 


*BPD indicates bronchopulmonary dysplasia; AP, apnea of prematurity; ALTE, apparent life-threatening event; SIDS, sudden infant death syndrome; and 






























-tincludes visits by home health aide. 


following discontinuation of home monitor- 
ing. 

Autopsies were performed at the Office 
of the Medical Examiner in Baltimore fol- 
lowing a standard protocol. Autopsy re- 
ports and medical examiner's investigation 
réports were reviewed with special atten- 
“tion for known causes of death, including 
trauma. 

Statistical significance of demographic 
~ and medical risk factors was assessed with 
Fisher's exact test, one-tailed, when the a 
priori assumption was made that these risk 
-factors for SIDS would be increased in the 
study patients, Otherwise, the two-tailed 
Fisher's test was used. In all cases a 
P value of less than .05 was taken as a 
rejection of the null hypothesis. 
“his study was approved by the Human 
Volunteers Research Committee at the 


‘more. 
_ RESULTS 
Autopsy Findings 
=u Findings in all nine autopsies were 
compatible with SIDS. The pulmonary 
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-*SIDS indicates sudden infant death syndrome; BPD, bronchopulmonary dysplasia. 


tincludes visits by Protective Services personnel. 


' University of Maryland Hospital, Balti- 


Days From initiation of Calls and Letters From 
Home Monitoring to SIDS and BPD Home Visits by Medical Monitor Company and Total Actual 
Death Clinic Visits and Monitor Company Personnel SIDS and BPD Clinics Contacts 
1 14 2 18+ 0 20 
2 27 3 6z 0 9 
3 73 4 3 1 8 
4 31 2 10 6 18 
5 105 1 2: 5 8 
6 26 1 2 2 5 
7 17 1 1 1 3 
8 9 3 1 3 7 
9 111 2 1 5 8 
10 72 1 4 2 7 


pathologic conditions present in two 
of the infants with BPD were not 
sufficient to cause death, an impres- 
sion supported by the relatively be- 
nign clinical courses before death. One 
infant with BPD died suddenly and 
unexpectedly but could net be classi- 
fied as a SIDS victim because an 
autopsy was not performed. 


Compliance 


The rate of noncompliance was at 
least 60% and was probably 80%. Five 
infants were not attached to their 
prescribed monitors at the time of 
death. Improper monitoring tech- 
nique was used for one other patient 
(patient 9). Two infants were appar- 
ently properly monitored at the time 
of their death. Monitor use was ques- 
tionable for two other infarts (patients 
4 and 10). 

-> The reason for nonuse of the monitor 
was elicited for four infants. The 

































mother of patient 1 had fed him while 
he was unattached to the monitor. He 
remained unattached after he had fin- 
ished his meal and died while his 
mother slept. The monitor attached to 
patient 2 was turned off after several 
alarms, which were judged to have 
been false by his parent. Patient 3 died 
during a daytime nap; his parents 
believed that he needed to be on the 
monitor only at night. The parents of 
patient 6 separated; the infant was 
taken to a relatives house but. per. 
monitor was left behind: coe 
The alarm sounded on patient 98 
monitor, but the amount: of time that . 
had passed before it was heard js 
unknown because the father had left 
the child unattended in the house. 
Sometime after his return he heard 
the alarm. His ability to hear it was 
probably impaired as a television was 
on in the infant’s upstairs bedroom and 
the father was downstairs. When he 
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reached the infant, there was no car- 

diac or respiratory activity and CPR 
did not elicit any response. 

The parent of patient 4 stated that 


_. the monitor was in use but contra- 


dicted herself on the occurrence of an 


< alarm at the time of death. Paramedics 


oS who attempted CPR at the infant’s 


home did not see the monitor. Fur- 


thermore, a public health nurse during 
an earlier home visit noted that the 
sleeping infant was unmonitored. 
Monitor company personnel and a 
public health nurse noted that patient 
10. was not being monitored during 
‘several home visits. When the device 
was retrieved three days after death, 


S ‘it and, specifically, its on-off switch 
were covered by dust and cobwebs. 


Nevertheless, the mother insisted that 
the infant was monitored at the time 


 ofdeath. 


: -> Table 2 portrays the follow-up pro- 


. vided by various persons involved in 
_ “the care of these infants. Contact be- 


gan a few days before the initiation of 
home monitoring or initial SIDS clinic 
evaluation, whichever came first. Five 
. of ten infants survived for less than 
one month after the initiation of home 
monitoring, including all three of the 
-. 4dnfants. presenting with a severe 
- ALTE. The two infants (patients 1 and 
_ 4) with the largest number of contacts 
had relatively short survivals after 
“home monitoring was initiated. Pa- 
tient 5 had three times as many at- 
:: tempted home visits as actual ones; 
_ his mother frequently moved without 
“notifying Protective Services person- 
`- nel and the others involved in this 
> infant’s care. 

_ Diagnostic and Demographic Data 
The diagnoses of BPD (30% of study 
group vs 7.6% of comparison group) 
and severe ALTE (30% vs 6.6%) were 
both associated with an increased risk 








ef sudden and unexpected death with 


-a home monitor available. The demo- 
graphic factors of race (black: 70% of 
study group vs 34% of comparison 

group), lack of private medical insur- 

ance (90% vs 52%), maternal age of 

-= Tess than 25 years (90% vs 50%), and 


: - unmarried mothers (80% vs 43%), sev- 


eral of which are indicators of poverty, 


_ were similarly associated with death 





(P<.05). Cigarette use during preg- 
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nancy and low Apgar scores were also 
significantly associated with these 
deaths. 

During home monitoring, infants 
who had severe ALTEs causing inter- 
vention or whose alarms sounded, re- 
sulting in hospitalization, may have 
survived because of good compliance 
followed by successful resuscitation or 
the appropriate decision to have the 
infant evaluated. There were 17 such 
infants (15 infants with ALTE and two 
infants hospitalized) out of 211 infants 
who may therefore be the survivors 
who best approximate our study pa- 
tients save for compliance at a critical 
time and/or successful resuscitation. 
Comparison with the study patients 
shows that black race (P =.007), lack 
of Medicaid or private insurance 
(P= .062), unmarried mother status 
(P =.013), Apgar scores of less than 7 
at one minute (P = .028) and less than 
4 at one minute (P= .085) all remain 
overrepresented in the study group 
(Fishers two-tailed exact test). 


COMMENT 


The finding that up to eight of the 
ten deaths were associated with non- 
compliance or improper monitor use is 
quite disturbing. It is, however, in 
accord with the findings of Davidson- 
Ward et al,’ who reported that of seven 
SIDS victims for whom monitoring 
was recommended, five deaths (71%) 
were associated with noncompliance 
or technical errors in monitor use. 
Although this behavior follows false 
monitor alarms in some cases, and the 
demographics are consistent with 
poor, single-parent households where 
monitoring could be a substantial bur- 
den, it is clear that more effort is 
needed to discover the causes of non- 
compliance. This effort was in fact 
recently advocated by the National 
Institutes of Health Consensus Devel- 
opment Conference.’ 

A limitation of this study is that 
systematic, detailed investigation of 
compliance was limited to the time of 
death; therefore, several families la- 
beled as “noncompliant” may actually 
have been compliant most of the time. 
Conversely, it is possible that many 
survivors were not. monitored appro- 
priately. Furthermore, the absence of 
meaningful alarms in the majority of 
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the comparison infants could imply 
that compliance status was irrelevant 
to their survival. We chose not’ to 
investigate compliance retrospec- 
tively because the passage of several 
years would perhaps lessen the accu- 
racy of responses and further ques- 
tioning could cause distress to the 
patients’ families. 

Infants with BPD accounted for 30% 
of these deaths, but only 7.6% of our 
comparison infants had this diagnosis. 
This finding agrees with that of Wert- 
hammer et al,‘ who showed that: in- 
fants with this diagnosis were at a 
sevenfold increase in risk for SIDS. 
compared with premature infants with 
birth weights of less than 1.0 kg but 
free of BPD. Sauve and Singhal’ also 
noted a much higher mortality for 
infants with BPD, although only one 
of the 12 infants who underwent au- 
topsy was a victim of SIDS while 
chronic lung disease was the cause of 
death for the majority. These two ar- 
ticles illustrate not only that the risk 
of sudden death is increased with this 
diagnosis, but that the stated cause of 
death, SIDS vs chronie lung disease, 
may reflect differing interpretations 
of histopathologic findings and prior 
clinical course. Whatever the label, all 
three of these infants died unmoni- 
tored following an improving clinical 
course in the weeks before death. Al- 
though the use of a monitor is not a 
guarantee against death, we do feel 
that attention to proper monitor use is 
reasonable to encourage these infants. 

The other major risk group. con- 
sisted of the three patients with a 
severe ALTE (near-misses). Oren 
et al stated that following an ALTE 
requiring resuscitation, all infants 
having further episodes experienced. 
them within two weeks of hospital 
discharge. Our infants with an ALTE 
were similar in that death occurred 
within four weeks of initiation of home 
monitoring. he 

Sudden infant death syndrome is 
increased in male infants,” black in- 
fants,” and infants of young mothers™* 
who are poor.” Our infants were sim- 
ilar to SIDS victims in general: 80% 
of our infants were male and 70% were 
black. Nine of ten patients were with- 
out private medical insurance, indicat- 
ing that most of these infants came 
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from impoverished homes, an impres- 
sion that is strengthened by the fact 
that 80% of the mothers were unmar- 
ried and 90% were less than 25 years 
_ old. Low Apgar scores®™ and cigarette 
use during pregnancy*” have also 
been associated with increased risk 
-for SIDS and hold true for our study 
group. 

`- The possibility that home monitor- 
ing may be associated with increased 
risk for child abuse has been raised.’ 
Indeed, Davidson-Ward et al, in their 
` study of sudden and unexpected death 
after evaluation by apnea programs, 
-found that four of 26 infants died of 
“nonaccidental trauma,” but only one 
of these homicides occurred in the 
. subgroup of ten infants who had mon- 
_ itoring recommended at the time of 
‘death. None of our patients had evi- 
dence of blunt trauma on autopsy 
' (m=9) or external examination only 
-(n=1). Since blunt trauma was the 
. most. frequent method of homicide of 


“1, Consensus Statement: National Institutes 
of Health Consensus Development Conference on 
Infantile Apnea and Home Monitoring, Sept 29- 
Oct 1, 1986. Pediatrics 1987;79:292-299, 
2. Steinachneider A, Weinstein SL, Diamond 
Er The sudden infant death syndrome and apnea/ 
obstruction. during neonatal sleep and feeding. 
Pediatrics 1982;70:858-863. 
26 Davidson-Ward SL, Keens TG, Chan LS, 
etal: Sudden infant death syndrome in infants 
evaluated by apnea programs in California. Pe- 
diatrics 1986:77:451-458. 
4, Werthammer J, Brown ER, Neff RK, et al: 
Sudden infant death syndrome in infants with 
< bronchopulmonary dysplasia. Pediatrics 1982; 
69:301-304. 
8. Sauve RS, Singhal N: Long-term morbidity 
of infants with bronchopulmonary dysplasia. Pe- 
\-diatrics 1985;76:725-733. 
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infants in Erie County, New York,” 


and of children 0 to 4 years of age in 
Cuyahoga County, Ohio,” this lack of 
blunt trauma in our patients is some- 
what reassuring that homicide did not 
occur. Further reassurance is supplied 
in the description by Rosen et al“ of 
patients who present with apnea re- 
quiring resuscitation but who in fact 
are victims of child abuse—Munchhau- 
sen’s syndrome by proxy. The three 
patients with a severe ALTE did not 
have histories suggestive of this syn- 
drome. 

We suggest that any evaluation of 
the efficacy of home cardiorespiratory 
monitoring for the prevention of SIDS 
or other forms of death should take 
into account the poor compliance rate 
noted in this and other studies. Future 
assessment of home monitoring effi- 
cacy would, therefore, be aided by 
adding time meters to measure the 
actual use of the home monitor and a 
recorder with a continually updated 
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memory to capture the events up to 


and including death. Indeed, the ideal 
apnea monitor has been characterized 
as having a data storage system. In 
summary, there was a high percentage 
of noncompliance with appropriate 
monitoring technique by the families 
of these ten patients, nine of whom 
were SIDS victims. The diagnoses of 
BPD and severe ALTE were signifi- 
cantly increased in these infants, as 
were demographic factors of which 
some are associated with lower socio- 
economic status. Compliance may be 
aided by improving home monitors and 
by learning how to best educate fami- 
lies in the proper use of these devices. 
More research is needed to determine 
reasons for noncompliance and ways 
to lessen it with the hope this will lead 
to a reduction in mortality. 
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Respiratory Failure From Asthma 


7 A Marker for Children With High Morbidity and Mortality 


Richard W. Newcomb, MD, Javeed Akhter, MD 


-@ During aseven-year interval, 78 chil- 
. dren had documented episodes of res- 
> piratory failure from asthma, defined as 
arterial hypoxemia, hypercapnia, or use 
of mechanical ventilatory support or in- 
ravenous isoproterenol! hydrochloride. 
During 407 patient-years of follow-up 
(5.2 years per patient), these 78 children 
had: 227 episodes of respiratory failure 
- (2.9 episodes per patient). Fifty-three 
<< patients (68%) have had two or more of 
- such episodes. Second episodes usu- 
i ally followed the initial episodes within 
~ "two. years, but some were delayed for 
-© over six years. Seven of the 78 children 
~ dled, and two others have incurred hy- 
. poxic brain damage, compared with two 
deaths among 2892 children with 
asthma—seen at this hospital during 
that interval-—but without a documented 
previous episode of respiratory failure. 
We conclude that children whose 
asthma has caused even one episode of 
-respiratory failure constitute a special 
“group of asthmatic patients, members 
“of which are at high risk for repeated 
episodes of respiratory failure and its 
_»- eatastrophic. complications. This rec- 
-ognition allows special attention to be 
focused on them in designing both clin- 

teal and research strategies. 

(AJDC 1988;142:1041-1044) 


























Me episodes of asthma, even those 
requiring hospital care for 
“status asthmaticus,” do not involve 
respiratory failure. As airway ob- 
struction increases during an episode 
of asthma, arterial blood gas values 
progress through a characteristic se- 
ries of stages.’ Both arterial oxygen 
tension (Pao,) and carbon dioxide ten- 
sion (Paco,) decrease early, but oxy- 
gen saturation of hemoglobin is less 
affected by changes in a Pao, above 
_ 60 mm Hg than below that value, 
which thus delineates serious hypoxe- 
mia. A rise of Paco, from its depressed 
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levels into the “normal” range and 
beyond signifies further deterioration. 
Respiratory failure with hypoxemia 
alone is thus distinguished from res- 
piratory failure with hypoxemia and 
carbon dioxide retention? (sometimes 
called type I and type II respiratory 
failure). 

It is thought that most deaths from 
asthma follow respiratory failure that 
has been untreated or undertreated 
owing to lack of appreciation of its 
severity by patients or physicians.‘ 
Nonlethal brain damage from asthma 
may have the same pathogenesis.® 
These catastrophes, however, are rare, 
and treating all patients as if they 
were in equal danger of respiratory 
failure from asthma would unneces- 
sarily strain medical resources. There- 
fore, a simple means of identifying 
patients at risk of this complication 
would allow attention to be focused on 
those most in need. 

In studies concerning outcomes of 
the emergency room (ER) care of 
asthma,*’ we have noted that nearly 
all episodes of very severe asthma 
involved members of a previously se- 
lected “high-risk” group, amounting to 
about 8% of children then under treat- 
ment for asthma at La Rabida 
Children’s Hospital (LRCH), Chicago. 
This group had been selected for this 
study for a variety of reasons, but 
usually for having previous severe ep- 
isodes of asthma, including respira- 
tory failure. We hypothesize the exis- 
tence of a distinct prognostic category 
of children who run a high risk that 
asthma will result in respiratory fail- 
ure and its consequences, and that this 
group can be identified from a history 
of asthma leading to at least one epi- 
sode of respiratory failure. We de- 
scribe herein evidence supporting this 
hypothesis. 


PATIENTS AND METHODS 
Patients and Setting 


La Rabida Children’s Hospital is a spe- 
cialty hospital staffed by University of 


‘asthma were found for their respiratory 


Respiratory Failure—Newcomb & Ahkter 


Chicago pediatric faculty and residents. 
The management of asthma at LRCH has 
been previously described.** 

From 1979 through 1984, 2970 childre 
(boys vs girls, 58% vs 42%) with asth 
were seen at LRCH. Most patients w 
black residents of the neighboring sout! 
east and south central sectors of Chicago: 
nearly all patients were drawn from these 
areas and adjacent communities in Ilinois 
and Indiana containing a population: o 
approximately 1.5 million and served by 
many other hospitals. 

For purposes of this study, respiratory 
failure was diagnosed if arterial blood, 
drawn after at least two doses of sympa- 
thomimetic bronchodilators were adminis: 
tered in the ER or hospital, had a Pao; o 
less than 50 mm Hg or a Paco, of great 
than 45 mm Hg. For patierits-reeeivit 
supplemental oxygen at a known level, the 
diagnosis was also accepted if the arterial. 
alveolar oxygen tension ratio (Pao,/PAo,) 
calculated from the alveolar gas equation 
was less than 0.50. If qualifying blood gas 
data were not available from other institu 
tions, the diagnosis was accepted if the 
patient had received treatment for asthma 
with intravenous isoproterenol hydrochlo: 
ride; had been intubated and ventilated for | 
asthma; or, as in one case, had experienced | 
asthma culminating in cyanosis and a séi 
zure responsive to treatment for asthma 
without anticonvulsant therapy, when the _ 
plasma theophylline level was Tess than 
28 pmol/L. 





















Patient Selection 


The study group was selected to include 
all those patients who had at least one 
documented episode of respiratory failure _ 
caused by asthma from Jantiary 1979 
through December 1984. Names were ob: 
tained from the original 1983 “High-Risk’ 
list, compiled to guide ER management. 
Additional names were sought in the logs 
of ER transfers to the intensive care unit 
admissions list of the intensive care unit, 
and log of the blood gas laboratory: from, 
1979 through 1984. z 

Twelve of the 90 patients from the “High: 
Risk” list were excluded because their 
records failed to meet the study criteris 
for respiratory failure. Four mare patients 
were excluded because reasons other thal 
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failures (one had a poliolike disorder,’ two 
had subglottic stenosis, and one had been 
intubated when her asthmatic cough was 
liagnosed as epiglottitis). We added four 
“patients not on the original list but who 
had respiratory failure from asthma be- 
ween 1979-and 1984. 


Data Collection 


‘The records at LRCH for all patients 
ere available and complete, but records 
from other hospitals were often unavail- 
able. Beginning i in 1984, we retrospectively 
examined all available records and collected 
data according to predetermined criteria. 
‘From: 1984 through 1986, data collection 
was prospective. Data constituted demo- 
graphic descriptors, disease descriptions, 
and details of each episode of respiratory 
failure. (Specific criteria will be supplied 
on request. ) 

Statistical Methods 


- Group differences were compared by un- 
corrected x‘ analysis. A P value of less than 
05 was considered to be significant. Re- 
gression was estimated by the least 
squares method. 


RESULTS 


` Seventy-eight patients had 197 doc- 
umented episodes of respiratory fail- 
ure from asthma by the end of 1984 
and 30 additional episodes by the end 
of 1986. Twenty-three of 197 episodes 
occurred at other institutions. The 174 
‘episodes at LRCH constituted 3.7% of 
: all 4700 admissions for asthma from 
1979 through 1984. The 78 children 
constituted 2.6% of the 2970 patients 
with asthma seen in that interval and 
approximately 8% of the 824 to 923 
patients who were “active” in any 
given year (those who made at least 
one hospital visit in that year). 
Demographic characteristics and 
neighborhoods of residence failed to 
distinguish the 78 patients with res- 
piratory failure from the population of 
asthmatic children as a whole. Of the 
78 patients, 44 (57%) were boys and 70 
(90%) lived in Chicago’s southeast and 
south central sectors. They also re- 
‘sembled most of our patients in that 
58 children (78%) either received state 
medical aid or were without medical 
financial resources. At the time of 
their first episode of respiratory fail- 
ure, their mean age was 7.1 years 
(range, 7 months to 18 years 8 
months). Maintenance therapy with 
oral corticosteroids (usually alternate- 
_day administration of prednisone) had 
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Fig 1.—Patients with respiratory failure from asthma (n= 78) identified according to years 
of follow-up since their first episode of failure and number of episodes of respiratory failure. 
Solid circles indicate survivors; Ds, deceased patients; and 7s, those whose follow-up was 


unsatisfactory. Regression line was estimated by least squares method. 


been used at some time for 45 patients 
(58%). Compliance was noted as a 
problem in the medical records of 29 
patients (87%). 

We have followed up the 78 patients 
for a total of 407 patient-years (5.2 
years per patient; range, one month 
to 12 years), during which 53 patients 
(68%) had at least one recurrence of 
respiratory failure (Fig 1). The num- 
ber of episodes per patient has tended 
to rise with length of follow-up, al- 
though the trend is weak (r = .27). 

When respiratory failure recurred 
it did so usually soon after the first 
episode. We have accurate dates for 
the initial and second failures in 50 
patients (Fig 2), and in 23 (46%) of 
these cases, respiratory failure re- 
curred within six months; in 38 cases 
(76%), it recurred within two years. 
Among the 28 patients who had three 
or more episodes of respiratory fail- 
ure, the interval between the first and 
third episodes was less than two years 
in 15 cases (538%). A long interval free 
of recurrences of respiratory failure 


did not necessarily afford a margin of 
safety: over six years elapsed from the 
first to the second failures in four 
patients, one of whom subsequently 
died, while another patient sustained 
hypoxic brain damage during an epi- 
sode of asthma. 

The diagnosis of respiratory failure 
rested on manifestations that ranged 
from hypoxemia to carbon dioxide re- 
tention and cardiopulmonary arrest. 
Hypoxemia alone on the initial episode 
carried a slightly lower chance that 
respiratory failure would recur than 
did more severe initial episodes. In 32 
patients for whom hypoxemia was the. 
only criterion on the initial respiratory 
failure, 17 patients (53%) have had 
recurrences, compared with a 76% 
recurrence rate among the 42 patients 
who had more severe initial episodes 
(.05>P>.025). It did -not matter 
(P>.10) whether the hypoxemia had 
been diagnosed from a Pao, value of 
less than 50 mm Hg or a Pao,-PAo, ” 
ratio of less than 0.50. 

Seven of the 78 patiente died of 
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asthma during 407 patient-years of 
“follow-up. Among 2892 patients with- 
outa prior history of respiratory fail- 
ure, followed up for an estimated 5900 
_. patient-years, two patients died of 
< asthma. The case fatality rate of 
“asthma in the 78 patients was there- 
fore 1720 deaths per 100000 patient- 
. years of follow-up, compared with 143 
_. deaths (nine deaths per 6307 patient- 
years) for our total population 
< (P<.0005) and 34 deaths per 100000 
patient-years for those with no pre- 
__ ceding respiratory failure. 
In addition, two of 78 patients have 
suffered severe brain damage, leading 
to blindness in one patient and visual 
aphasia, hypermetamorphosis, short- 
“term memory loss, and behavioral 
‘changes (Kliiver-Bucy syndrome)” in 
the other patient. Seven others have 
_. had convulsions during asthma at- 
tacks that were not part of a seizure 
_. disorder or theophylline toxicity.’ The 
mine patients who died or suffered 
severe brain damage had more severe 
initial and recurrent episodes of res- 
piratory failure, not including the cat- 
astrophie episodes themselves, than 
“© the other 65 children with adequate 
>: data. (details of the level of severity 
were lacking for initial or recurrent 
episodes in four of 69 patients). On 
their initial episodes, eight of the nine 
patients retained carbon dioxide and 
two patients received mechanical ven- 
tilatory support. Moreover, 23 (79%) 
of their total 29 precatastrophe epi- 
¿sodes involved carbon dioxide reten- 
tion, intravenous isoproterenol, or me- 
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Fig 2.—-Number of intervals between first and second episodes of respiratory failure from 
asthma for 50 patients with at least two documented episodes. 


chanical ventilatory support. Only one 
deceased patient failed to have at least 
one prior episode of carbon dioxide 
retention. By contrast, hypoxemia 
was the only diagnostic criterion for 
75 (48%) of the 156 episodes in the 65 
eatastrophe-free children (P<.01), 31 
(48%) of whom never retained carbon 
dioxide (.5>P>.025). 
COMMENT 

The ability to distinguish prognostic 
categories among patients with a sin- 
gle diagnosis is essential for compe- 
tent performance of clinical studies 
and for planning effective clinical 
strategies." Among children with 
asthma, a number of dimensions of the 
disease may be used for classification. 
Most common has been “severity,” but 
there is no uniform method by which 
severity is gauged. Different authors 
have used frequency of symptoms, 
persistence of pulmonary function ab- 
normalities, degree of disability 
(eg, days of school lost, growth fail- 
ure, or chest deformity”), or level of 
medical intervention (frequency of ER 
visits, hospital admissions, and pat- 
terns of drug use, especially 
steroids”). 

We reasoned that the danger of hav- 
ing the disease is in fact related to the 
maximum severity of asthma episodes. 
We hypothesized the existence of a 
distinct prognostic category of pa- 
tients with high susceptibility to se- 
vere asthma episodes. As objective 
evidence of severity, we chose docu- 
mented episodes of respiratory fail- 
ure. 
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Data presented herein confirm’ ou 
hypothesis. From a large population. 
of children with asthma, we identifie 
78 patients with a history of respira 
tory failure from asthma, 53 of whom 
had recurrent respiratory failures and 
nine of whom incurred brain damag 
or death during asthma episodes. 
further substratification among the 7 
patients was suggested by the fa 
that those whose initial episodes € 
respiratory failure included both hyp 
oxemia and carbon dioxide retent 
were significantly more likely to hav 
recurrences of respiratory failure an 
to suffer brain damage or death than 
patients whose initial episodes in- 
volved only hypoxemia. 

Our patients were drawn from: | 
population of predominantly inner- 
city, black children, most of whom had 
been hospitalized for asthma at some 
time. Such a population would be ex- 
pected to have relatively high mortal- 
ity from asthma compared with other 
American children with asthma.” 
Nevertheless, the risk of death in our 
population was concentrated in the 8 
with a history of respiratory failure 
those without such a history appeared _ 
to run a far lesser risk from asthma. - 

The existence of a stratum of asth- 
matic children at high risk of respira 
tory failure and its complications has 
been repeatedly suggested but never’ 
before clearly established. The adults. 
and children selected for an “emer-- 
gency admission list” by Crompton 
et a were chosen for having 
had previous “severe status asthmati- 
cus” without other stated criteria. 
They have also had high rates of recur- 
rent respiratory failure and deaths 
We limited our group to those with 
objectively documented respiratory. 
failure. This approach was justified by 
the needs of our study but, in the 
practice of clinical medicine, incom 
plete medical records might exclude 
truly high-risk asthmatic patients 
Therefore, it would be wise to assum 
that all patients with unusually severe . 
asthma episodes deserve special con- 
sideration. Our recent experience em- . 
phasizes this lesson: Since the end. of 
1986, asthma has proven fatal to two 
of the 12 children on our. original. 
“High-Risk” list. but not included in 
this study for lack of documentation 
that their clinically severe episodes 
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entailed respiratory failure (J.A., un- 
published data, 1987). 

Reports. of deaths from asthma have 
also indicated that fatal cases had been 
drawn from a special group of patients, 
but. a comprehensive view of such a 
‘group has never emerged. Most pa- 
tients dying of asthma have had pre- 
vious severe episodes.“ Moreover, 
survivors of. mechanical ventilatory 
support for asthma were found to have 
high rates of recurrence and death.“ 
Although this relationship was not 
found in one case-control study of fatal 
asthma,’ expanded follow-up by the 
same group has indicated a signifi- 
cant relationship between death from 
‘asthma and a history of “respiratory 
failure requiring mechanical ventila- 
tion.” This criterion will select only a 
fraction of patients with respiratory 
failure: 62 (79%) of our 78 patients and 
seven of the nine who eventually died 
or had brain damage had never previ- 
ously received mechanical ventilatory 
support. 

- A recent task force report on 
asthma mortality” has identified two 
groups. at risk of dying of asthma: 
the first group with “a history of a 
near-death episode requiring resusci- 
tation” and the second group with 
“severe” disease, characterized in part 
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‘by “respiratory failure requiring ven- 


tilation or isoproterenol infusion, or 
history of a hypoxic seizure accompa- 
nying an asthma attack” plus a com- 
plex of psychosocial attributes. Our 
data suggest that most children who 
die of asthma are drawn from a more 
simply defined group comprising 
those with previous respiratory failure 
from asthma based on bleod gas cri- 
teria. Behavioral and psychological at- 
tributes may indeed differentiate 
high-risk patients who die from those 
who survive, but psychosocial 
problems are common in children with 
debilitating asthma and may repre- 
sent a risk factor only in patients who 
are also susceptible to respiratory fail- 
ure for basic, pathophysiologic rea- 
sons. 

It is unknown what pathophysio- 
logic conditions distingaish asthma 
that results in repeatec respiratory 
failure. Better understanding might 
allow such patients to be treated more 
effectively and even identified before 
their first respiratory failure (fortu- 
nately, few initial episoces have been 
fatal). Further studies of this popula- 
tion are planned to investigate the 
many unanswered questions about 
children whose asthma results in res- 
piratory failure. 
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Head Trauma in Children 
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+ We reviewed the medical records of 
55 patients who underwent a cranial 
computed tomographic (CT) scan for 
acute head trauma. The severity of head 
trauma was classified according to ob- 
jective clinical findings as severe in 44 
patients, moderate in three, and mild in 
..gight. Thirty-seven patients (84%) with 
severe head trauma had a brain injury 
. Identified on CT scan. Six patients with 
_ severe head trauma had a Glasgow 
-Coma Scale score of 12 or greater and 
“an abnormali CT scan. All patients with 
mild or moderate head trauma had nor- 
mal CT scans. Severe head trauma, as 
defined in this study, accurately identi- 
fled all patients with abnormal CT scan 
> findings. We conclude that a classifica- 
< ton based on objective clinical findings 
accurately identifies the severity of head 
trauma. This is particularly important in 
evaluating patients with a Glasgow 
Coma Scale score of 12 or greater. A 
prospective study including larger num- 
pers of patients is needed to further 
-= <cevatuate such a classification. 
<> (AUDC 1988;142:1045-1047) 














Accidents account for approximately 
50% of all deaths in children aged 
1 through 14 years in the United 
States. Almost 80% of all pediatric 
.... patients with multiple trauma have an 
associated head injury.'? Head trauma 
accounts for approximately 250 000 ad- 
‘missions and 600000 emergency de- 
partment visits annually, with 6% to 
‘30% morbidity.“ 
<o oo Early diagnosis of the nature and 
© extent of intracranial injury and ag- 
-o gressive medical or surgical manage- 
ment results in significant reduction 
of mortality and morbidity.** To initi- 
ate appropriate care, emergency de- 
partment physicians caring for acutely 
injured children need to rapidly and 
accurately identify patients with se- 
vere head trauma and. brain injury. 
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Cranial computed tomographic (CT) 
scan provides a safe and accurate 
means to identify and evaluate the 
nature and extent of intracranial in- 
jury. The emergency department phy- 
sician needs clinical variables that 
have been shown to be predictive of 
intracranial injury. 

The introduction of the Glasgow 
Coma Scale (GCS) in 1977 resulted in 
marked improvement in the manage- 
ment of head trauma.” This has aided 
the clinician in determining the appro- 
priate modes of patient monitoring, 
detecting complications early, plan- 
ning therapy, and comparing the se- 
verity of injury in different patients. 
Raimondi and Hirschauer,* however, 
recognized the limitations of the GCS 
in the young child and developed the 
Child Coma Scale (CCS) to be used in 
children 1 to 36 months of age. Other 
investigators found that some children 
with seemingly mild head trauma and 
a GCS seore of 12 or greater have 
evidence of brain injury on CT 
scan. +10 

The present study was undertaken 
to determine the association between 
an abnormal cranial CT scan and fac- 
tors including information such as a 
history of loss of consciousness, head- 
ache, and vomiting and clinical signs 
such as altered mental status, seizure, 
posturing, and focal neurologic defi- 
cits. We also evaluated the clinical 
findings in patients with a GCS score 
of 12 or greater and an abnormal CT 
scan. 

METHODS 


We retrospectively reviewed the medical 
records of all children aged 1 through 18 
years who underwent a cranial CT sean for 
acute head trauma between January 1982 
and December 1986. According to emer- 
gency department protocol, children with 
acute head trauma receive a cranial CT 
scan if they have any of the following clinical 
features: (1) history of loss of conscious- 
ness, progressive headache, and/or persist- 
ent vomiting, or (2) altered mental status, 
seizure, or focal neurologic deficit at the 
injury scene or in the emergency depart- 
















































ment. The cranial CT scans were inter 
preted by a pediatric radiologist and were | 
considered abnormal when any of the fol- 
lowing were identified: (1) areas of in 
ereased or decreased density, (2) midline 
shift, (3) loss of gray matter~white matter 
differentiation, or (4) signs of herniation. 
Pathologic findings on CT sean included: 
the following: (1) acute and subacute sub= 
dural and epidural hemorrhage, seen as a’ 
hyperdense collection alongside the cere- 
bral hemisphere with or without midline’ 
shift; (2) cerebral edema with loss of gray’ 
matter-white matter differentiation with 
or without midline shift; (3) parenchym 
hemorrhage that appears as areas of in 
creased density and irregular margin: 
within the cerebral hemisphere; and (4) 
herniation, usually evident by obliteration. 
of the basal subarachnoid cisterns. The 
following patient information was collected: 
age, sex, historical information (loss of. 
consciousness, vomiting, headache, séi-: 
zure), physical findings, results of head CT 
sean, treatment, and outcome. The GCS 
score was calculated for all patients with 
normal mental status on admission to the” 
emergency department. 
The severity of head trauma was deter- 
mined according to the following four var- 
iables: (1) altered mental status, defined as 
a history or physical findings of unrespon- 
siveness or an inappropriate motor re- 
sponse to verbal or painful stimuli; (2). 
evidence of increased intracranial pres- 
sure, defined as the presence of persistent. 
and/or progressive headache or persistent. 
vomiting; (3) seizure or focal neurologie. 
deficit; and (4) scalp and/or facial injuries, 
defined as hematoma, contusion, and/or: 
laceration. Severity was considered mild if 
none of the above was present; moderate if 
only facial or scalp hematoma, contusion, 
or laceration was present; and severe if one. 
or more of the first three variables were: 
present. Hole 
Clinical findings of children. with normal 
and abnormal CT scans were compared by. 
the Fisher's exact and x’ tests. The t test, 
was used to evaluate the age difference 
between these two groups. All tests were 
two-tailed. 





RESULTS 


Ninety-one patients underwent era- 
nial CT sean for acute head trauma 
during the study period. Thirty-si 
patients were excluded because they 
were either less than 1 year old or had 
underlying coagulopathy. Of the 55 
remaining patients, 36 were boys and 
19 were girls. The age range was 12 
months to 15 years, with a median age 
of 6.7 years. Severity of head trauma 
was determined according to the pres- 
ence or absence of clinical variables. 
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` No. of Patients by Computed Tomographic 





Clinical Finding 
Altered mental status 


History of loss of 
consciousness, min 
<5 


>§ 
Vomiting 
“Headache 

Focal neurologic deficit 
< Seizure. 
` Soft-tissue injury 
*All patients had more than one variable present. 





Positive (n= 37) 


Scan Finding* 
Negative (n= 7) 
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No 


6/13 None Yes Yes 






No. (%)t 
of Patients 


7 (18.4) 











Type of Lesion 
- Subdural hematoma 



















Epidural hematoma 15 (40.5) 
“Parenchymal hemorrhage 8 (21.8) 
Subarachnoid hemorrhage 6 (16.2) 
‘Cerebral edema 2 (6.4) 



















*One patient had subdural and epidural bleeding. 
<- fThe percentage given is for the specific type of 
-Jesion found on computed tomography in relation 
the total number of abnormal computed tomo- 
raphic scans. 


rty-four patients had severe head 
auma, of whom 37 (84%) had abnor- 
| CT scans. The clinical findings of 
all 44 patients:are summarized in Ta- 
le 1. Six patients with severe head 
auma and abnormal CT scans were 
described as being alert, oriented, and 
without any neurologic deficit at. the 
time of examination in the emergency 
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Computed 
Loss of Focal Tomographic 
Patient No./ Consciousness, Neurologic Scan 
Age, y min Headache Vomiting Seizure Deficit Finding 
<5 Yes Yes No No Parenchymal 
hemorrhage 
2/9 None Yes No No No Epidural 
hematoma 
3/13 None Yes Yes No No Epidural 



















hematoma 


Subdural 
hematoma 


Subdural 











No No 











<1 min (at the 






accident hematoma 
scene) 
No No Epidural 
hematoma 











department; all had a GCS score of 12 
or greater. The clinical findings in 
these patients are summarized in Ta- 
ble 2. Three patients in this group had 
an epidural bleed, and two required 
neurosurgical management. 

Three patients were classified as 
having moderate and eight as having 
mild head trauma. None of the 11 
patients in the mild and moderate 
groups had any evidence of brain in- 
jury or intracranial bleeding on their 
head CT scans. One patient in the 
moderate group had a depressed skull 
fracture that did not require treat- 
ment, and two patients in the mild 
group had a linear skull fracture. 

Table 3 summarizes the CT findings 
in all patients with abnormal CT 
scans, Altered mental status . was 
found in 31 patients (83.8%) with an 
abnormal CT scan. All patients with 
seizure or posturing on arrival at the 


emergency department had an abnor- - 
mal CT sean. While the positive pre- 


‘rologie deficit was 100%, 





i ‘their sensi- 
tivities were low (18.9%). The predic- © 
tive value, sensitivity, and specificity 
of all clinical variables are listed in 
Table 4. When the group with abnor- 
mal CT scans was compared with the 
group that had normal CT scans, only 
altered mental status, focal neurologic 
deficit, and seizure or posturing were 
noted to be consistently associated 
with abnormal findings on CT ‘scan. 
Altered mental status (P<.005) and 
severe head trauma (P<.002) were sig- 
nificantly associated with an abnormal 
CT scan. The associations between 
clinical variables and cranial CT scan 
results are summarized in Table 5. 


COMMENT 


Cranial CT scan serves a major role 
in the management of head trauma, as 
it accurately identifies the type and 
extent of brain injury secondary to 
trauma. High-yield criteria for urgent 
cranial CT scan in both medical and 
surgical adult patients are well estab- 
lished." Such criteria are not ade- 
quately addressed in the pediatric lit- 
erature. Zimmerman et al reviewed 
the CT scan results in 286 patients 
with acute head trauma, half of whom 
were children. All patients were eval- 
uated clinically at the time of presen- 
tation and assigned a clinical grade 
according to their mental status and 
the presence or absence of focal neu- 
rologic deficit. Neither the GCS score 
nor the detailed clinical findings. of 
these patients were reported. How- 
ever, 40% of the patients with minimal 
or no disturbance of consciousness had 
abnormal CT scan results. Rivara 
et al? reviewed the clinical findings of 
98 children with acute head trauma. 
Altered mental status and focal neu- 
rologic deficit were significantly as- 
sociated with abnormal CT scans; 
however, 31% of the patients with a 
GCS score of 12 or greater had an 
abnormal CT scan. The GCS scale 
provides an easily used reproducible 
scoring system for evaluating patients 
with acute head injury,’ Finding intra- 
cranial injury in 25% of patients with 
a GCS score of 12 or greater in our 
study and in 31% by Rivara et al 
implies that the GCS may have limited 
application in the pediatric population, 
Similar observations have been made 
by other investigators. +° 
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Altered mental status 
Increased intracranial 


pressure. 58.6 
Seizure/posturing 100 
Focal neurologic 
deficit 100 
Severe head trauma 74 


Positive Negative 
Predictive* Predictivet 
Clinical. Variable Value, % Value, % Sensitivity, %+ Specificity, %§ 


*Percentage of patients with a variable who had an abnormal computed tomographic scan. 








66.6 73.9 50 

37.5 18.9 100 

37.5 18.9 100 
100 100 


+Percentage of patients without a variable who had a normal computed tomographic scan. 


+Percentage of patients with abnormal computed 


tomographic scans who had the variable. 


§Percentage of patients with normal computed tomographic scans who did not have the variable. 


Between Clinical Variables and Cranial cT Scan Results* 


No. (%) of Patients by 
CT Scan Resultst 


Abnormal 


Clinical Variable (n=37) 


“31 (75.6) 
40 (24.4) 
17 (74.0) 
6 (26.0) 


7 (18.9) 
30 (81.1) 


30 (81.1) 


37 (100) 
0 
*CT indicates computed tomographic. 





Normal 
(n= 19 


4 1 (033 3) 
8 (66.7) 


12 (50.0) 
12 (60.0) 


Fisher's exact 
Fisher's exact 


a 72.2 
€ j Fisher's exact 


5 (27.8) 


+Percentage given is for the specific finding among all patients (2 x 2 table [cumulative]). 


- Verbal, painful, unconscious. 


<- These observations cause concern to 
the physician caring for the injured 
child, and the routine use of the GCS 
in classifying severity of head injury 


E of children needs to be reevaluated. In 


1984, Raimondi and Hirschauer® rec- 
ognized the limitation of the GCS 
‘when applied to children aged 1 to 36 
months. This was attributed to imma- 
turity of the central nervous system 
in the first 36 months of life, which 
makes interpretation of GCS scores 
difficult. Accordingly, they designed 
the CCS to be used in this age group. 
Our classification takes into consider- 
ation the major components of clinical 
evaluation, ie, historical data and find- 
ings on physical. examination. Apply- 
-ing these criteria permitted identifi- 
cation of patients with intracranial 
injuries that would have been missed 
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had a GCS score of 12 or greater been 
the determinant for not performing a 
CT scan. Nevertheless, the present 
study is limited by its retrospective 
nature and the lack of precise ascer- 
tainment values for individuals in each 
group. Although a protocol for the 
management of head trauma and in- 
dications for obtaining a head CT scan 
were available during the study pe- 
riod, head CT scans were obtained for 
patients with mild or moderate head 
trauma either by less experienced 
physicians, ie, residents, or at the 
request. of the private physician. 
Therefore, the predictive values, sen- 
sitivities, and specificities given in 
Table 4 must not be overemphasized. 
A prospective analysis of patients with 
all types of head injuries from mild to 
severe will yield the true values and 
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conium or reject the utility 
criteria or classification ayeten. 

We conclude that children who mee 
the historical and clinical criteria out- 
lined for severe head trauma should 
be considered for immediate diagnos 
tic cranial CT scan. Historical infor- 
mation and clinical examination are 
the most accurate predictors for ab- 
normal CT scans in children with head 
trauma regardless of their GCS 
scores. In patients with moderate or 
mild head injury, obtaining a crani 
CT scan may not alter managemen 
decisions. This group of patients ma; 
be discharged from the emergenc 
department after complete neurologic 
examination, after being given moni- 
toring instructions and being advised 
to return if they become symptomatic. 
Head CT scan should not be delayed 
in the child with symptomatic head 
trauma. A prospective study involving: 
larger numbers of patients is needed 
to further evaluate the accuracy. of 
such a classification. 


We thank Frances Sommer for her assistance 
in the preparation of the manuscript and David 
B. Nelson, MD, MSc, for his valuable sugge 
tions. : 
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Adolescents With Closed Head Injuries 


A Report of Initial Cognitive Deficits 


© Accidents represent the leading 
ause of morbidity in the adolescent age 
roup. Closed head Injuries (CHI) sus- 
ained in such accidents are frequently 
associated with cognitive deficits. The 
intent of this study was to explore the 
europsychological functioning of ado- 
lescents with CHI. Thirty-three teen- 
gers. who. had sustained CHI as the 
result of a motor vehicle or motor vehi- 
_cle/pedestrian accident were compared 
ith orthopedically injured (n= 13) and 
atched, noninjured (n=35) control 
roups. Results indicated that immedi- 
ately after injury, patients with CHI per- 
formed poorer than their counterparts 
on measures of intelligence, cognitive 
flexibility, memory (particularly verbal 
recall), and verbal fluency. Thus, the 
findings indicate that adolescents who 
sustain CHI experience pervasive cog- 
nitive deficits immediately after injury 
that potentially interfere with reentry 
into their home, school, and peer activ- 
ities. 
(AJDC 1988;142:1048-1051) 





ecidents have been well documented 
as the leading cause of mortality 
and morbidity in children and adoles- 
cents. In 1984, there were approxi- 
mately 12.4 per 100000 deaths in the 
5- to 14-year-old age group and 49.4 
per 100000 deaths from accidents for 
individuals between 14 and 24 years 
(National Center for Health Statistics, 
personal communication, 1987). Fur- 
ther, 125 to 185 per 100000 head inju- 
ries occur each year in these age 
groups.'? Closed head injuries (CHI) 
often result in numerous temporary 
and/or permanent cognitive deficits. 
This study examined the neuropsy- 
chological functioning of adolescents 
immediately after CHI. 
Head injuries resulting from accel- 
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eration/deceleration accidents (eg, 
motor vehicle accidents) often cause 
widespread shearing of nerve fibers. 
The frontal and temporal lobes are 
particularly vulnerable, and the func- 
tions of these areas are frequently 
disrupted. However, electroencepha- 
lographic (EEG) and computed tomo- 
graphic (CT) scan results are often 
within normal limits, even when there 
is significant neuropsychological im- 
pairment.* 

Investigators have reported that 
age is a prognostic factor associated 
with recovery from CHI. Adolescents 
have been believed to be more resilient 
than very young children (under 5 
years old) or older adults. Because of 
this differential in recovery and the 
high rate of injury during adolescence, 
addressing cognitive impairment in 
this population is important. However, 
relatively little research has focused 
exclusively on teenagers. 

Lowered intellectual functioning of 
children and adolescents with CHI has 
been reported.*7 When pre-CHI test- 
ing data were available, decrements of 
at least ten points were noted.® Rich- 
ardson,® however, speculated that IQ 
declined as much as 30 points based 
on estimates of premorbid intelli- 
gence. Even when intellectual func- 
tioning is average, verbal and visual 
memory deficits may exist. Poorer in- 
formation storage and long-term stor- 
age and retrieval have been found in 
head-injured patients.” Slowed re- 
action time, difficulty with verbal ex- 
pression, and visuospatial deficits 
have also been associated with CHI." 

Unfortunately, much of the research 
exploring the cognition of adolescents 
with CHI is methodologically flawed. 
Although age has been described as a 
prognostic factor, samples often in- 
clude children, adolescents, and adults 
in one study. Analyses in these studies 
do not control for the subject’s age. 
Additionally, many reports are based 





on clinical impressions, case studies, 
or small sample sizes. Adequate con- 
trol groups are infrequently employed, 
thus raising validity concerns. 

Currently, there is an 18-month lon- 
gitudinal research project under way 
to chart the recovery course of adoles- 
cents with CHI. As a part of this 
larger project, this study addresses 
the cognitive deficits that occur im- 
mediately after sustaining such an 
injury. Adolescents who sustained 
mild to severe CHI as the result of a 
motor vehicle accident were compared 
with a matched noninjured (NI) and 
an orthopedically injured control (OC) 
group. While the latter two groups 
were not expected to differ on various 
indexes of neuropsychological fune- 
tioning, the CHI group was hypothe- 
sized to manifest impairments in 
intellectual functioning, cognitive 
flexibility, abstract thinking, memory, 
and verbal fluency. 


SUBJECTS AND METHODS 


A total of 81 subjects between 12 and 20 
years old (mean age, 16 years) participated 
in this study; 39 (48.15%) were female and 
42 (51.85%) were male. All subjects were 
enrolled in school at the time of recruitment 
and had a mean education level of 10.16 
years. 

Subjects were classified into three 
groups. The first group comprised.33 ado- 
lescents who were admitted to a large 
university hospital subsequent: to a motor 
vehicle or motor vehicle/pedestrian: acci- 
dent and had sustained a CHI. The CHI 
was documented in the medical record and 
included a loss of consciousness... The see- 
ond group was an NI control group of 35 
teenagers. These adolescents did not have 
a history of head injuryand were recruited 
from nearby schools and through bulletin 
board announcements in the community. 
Based on an initial screening interview that 
was conducted by telephone, subjects were 
matched with the CHI group for age, sex, 
race, and approximate socioeconomic 
status based on report of parental employ- 
ment and level of education. Third, an OC 
group consisted of 13 teenagers. who were 
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_- similar to the CHI group. These subjects 
sustained orthopedic injuries that required 
hospitalization. However, there was no loss 
of consciousness or documentation of head 
_  Anjury in their medical records, Several 
“patients had multiple orthopedic injuries 
- and surgery was required. According to 
‘parental report, adolescents in this group 
did not have a history of CHI. This group 
‘was used to control for the effects of hos- 
pitalization but was not matched with the 
CHI group. 
Injured subjects were admitted to either 
a Shock Trauma or Intensive Care Unit at 
a large hospital where they received their 
immediate care. The parents of patients 
who met criteria of this study (eg, adoles- 
cent, enrolled in school, and injured in 
` motor vehicle-related accident) were con- 
<< taeted, informed of the project, and asked 
“to participate. For all three groups, in- 
-formed consent was obtained from both the 
subjects and their parents. 
Parents of all subjects completed a med- 
- deal history questionnaire devised for this 
_ Btudy. that assessed difficulties during 
| mother’s pregnancy, neonatal problems, de- 
-velopmental delay, and history of neuro- 
~~ logie dysfunction. Injured subjects re- 
eeived a physical examination by a 
pediatrician during their hospitalization, 
and physicians provided a composite score 
-of extent of injury according to Glasgow 
-Coma Scale (GCS)? and the Modified In- 
-Jury Severity Scale. When CT scan, EEG, 
and neurometric testing (quantitative as- 
_-. sessment. of brain activity and processes) 
~ had been conducted as part of the patient’s 
hospitalization course, results were ob- 
tained. In addition, the length of the hos- 
pital stay was recorded. 
Neuropsychological functioning was as- 
“gessed by a series of standardized tests. 
-< “Depending on the age of the subject, the 
» Wechsler Intelligence Scale for Children- 
revised‘ or Wechsler Adult Intelligence 
Seale-revised was used to measure intel- 
lectual functioning. Cognitive flexibility 
© was-assessed by the Wisconsin Card Sort 
Test" and the Halstead-Reitan Trail Mak- 
“tng Test. The Wechsler Memory Seale’ 
and Selective Reminding Test® were used 
to assess for recall of visuospatial and 
verbal information. Verbal fluency was as- 
sessed. by the Controlled Oral Word Asso- 
ciation Test (Table 1).° 
Assessments were conducted as soon as 
patients were alert, oriented, and medi- 
éally. stable. Noninjured subjects were 
evaluated at the time of entry into the 
study. All assessments were conducted by 
a psychometrician or graduate student in 
 ¢hinical psychology who had been trained 
& to administer the neuropsychological tests. 
©: The battery took approximately three 
> hours to complete. 
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admitted to the hospital following accidents 





Wechsler intelligence Scale for 
Children-revised 

Wechsler Adult intelligence Scale— 
revised 

Wisconsin Card Sort Test 

Trail Making Test 

Wechsler Memory Scale 

Selective Reminding Test 

Controlled Oral Word Association 

Test 











































Variable 
Full-Scale iQ 
Verbal IQ 
Performance IQ 








Information 7.42 
Digit Span 9.03 
Vocabulary 8.58 
Arithmetic 8.73 
Comprehension 8.33 
Similarities 9.27 
Picture Completion 9.45 
Picture Arrangement 8.56 
Biock Design 9.06 
Object Assembly 7.94 
Digit Symbol 6.91 





*P<,001. 
NS indicates not significant. 
§P<.05. 


RESULTS 


For the purposes of analysis, sub- 
jects were divided by injury status 
(CHI, OC, or NI). There were 
no significant differences between 
groups regarding race or socioeco- 
nomic status. However, the OC group 
was older (mean age, 16.98 years) than 
the CHI group (mean age, 15.58 
years). 


Medical Data 


The GCS score ranged from 4 to 15 
with a mean of 11.59, Ten patients had 
a severe CHI (GCS =3 to 8), three had 
moderate injury (GCS=9 to 12), and 
21 had mild CHI (GCS=13 to 15). 
Based on physical examination, 24 
(72.73%) of the subjects in this group 
hit the left side of their head while 11 
(33.33%) hit the right side. Intracra- 
nial abnormalities on CT scan were 
noted in the left and right hemisphere 
of the brain for 16 (48.48%) and five 





Group Means 


Orthopedic 
Control 


9.00 10.17 7.03t 
10.17 9.69 0.68 NSt 
8.77 10,14 3.42§ 
9.83 10.83 3.58§ 
9.17 10.51 4.49F 
9.83 11.69 5.65t 
9.83 11.03 2.31 NSt 
10.58 10.43 4.744 
9.92 11.89 7.85* 
8.58 11.31 11.74* 
9.77 10.91 12.62* 













Ability Assessed 


intelligence 


intelligence 

Cognitive flexibility 

Cognitive flexibility 

Verbal and visuospatial memory l 
Verbal memory and new learning ability. 





















Verbal fluency 





Noninjured 
Control 






11.94* 
7.41% 
13.44* 


(15.15%) of the patients with CHI, 
respectively. In addition, abnormal re- 
sults of the CT sean (skull) were foung 
for nine (27.3%) of the patients with 
CHI; eight (24.2%) had abnormal EEG 
findings; and nine (27.3%) had abnor- 
mal results of neurometrie examin: 
tion. No differences were found bi 
tween the CHI and OC groups on their 
Modified Injury Severity Seale scores 
or the length of their hospitalization. 
According to parental report, there 
were no differences between groups 
with regard to difficulties with 
mother’s pregnancy or delivery, th 
attainment of developmental. mil 
stones, known neurologic deficits, or 
history of psychiatric problems. 


Neuropsychological Data 


Analyses of variance were con- 
ducted to determine which cognitive 
variables differentiated the group: 
The a level for individual comparisons 
was- set at P<.01. Post hoc pair-wise 
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Variable 





-Categor i 
Cards, No. 90.66 
Perseverative errors, No. 13.73 





severative errors, No. 





Verbal (Immediate) 6.00 
Verbal (Delayed) 4.45 
Visuospatial (Immediate) 9.84 
Visuospatial (Delayed) 8.42 


`. Cued Recall 9.39 
Recognition 


TNS indicates not significant. 


+P <.05 


Variable CHi 





Orthopedic 


Orthopedic 


Group Means 





Group Means 










Noninjured 


Control Control 








88.00 79.31 
12.92 8.60 

















Group Means 













Noninjured 
Control 







8.35 7.96 5.16" 






6.89 6.29 5.43* 
11.50 11.62 2.91 NSt 
10.17 11.26 5.99* 






























FAS* (average No. of words) 10.42 
‘Animal (No. of words) 15.33 









TP<.01. 
$P<.001. 


comparisons were employed using the 
Scheffé procedure. 

As expected, subjects with CHI 
performed more poorly on several in- 
exes of cognitive functioning than the 
NI controls. They had lower Verbal, 
Performance, and Full-Scale IQ scores 
P<.001) than both the NI and OC 
groups. With the exception of Digit 
Span and Picture Completion, NI sub- 
ects performed better on all intellec- 
tual subtests than patients with CHI 
P<,05 to P<.001). In addition, sub- 
ects with CHI were more impaired 
han their OC counterparts on Picture 
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Orthopedic Noninjured 
Control Control 
14.33 
20.92 


*FAS indicates words that began with the letters f a, and s. 






















Arrangement and Coding/Digit Sym- 
bol and subjects in the OC group were 
more impaired than their NI counter- 
parts on Block Design or Object As- 
sembly (Table 2). 

Adolescents with CHI had more 
difficulty than subjects in the OC and 
NI groups on tasks that required se- 
quencing ability and cognitive flexibil- 
ity such as the Trail Making Test 
(P<.001). A similar pattern of perfor- 
mance was noted on the Wisconsin 
Card Sort Test. Groups were able to 
complete a comparable number of cat- 
egories, but the CHI group made more 





per i 

verative (P<. 05) errors and used more 
cards to complete the task (P<.05) 
(Table 3). 

As measured by the Wechsler Mem- 
ory Scale, memory deficits emerged, 
with teenagers in the CHI group hav- 
ing more difficulty in their delayed 
recall of visuospatial information as 
compared with the NI group (P<.05). 
Immediate and delayed recall of ver- 
bal-contextual material (P<.01) was > 
poorer for patients with CHI than for 
subjects in the OC or NI groups. 
Memory impairment was also evident. 
on the Selective Reminding Test. Even 
when the stimulus words were pre- 
sented in a multiple-choice format, 
adolescents with CHI recognized 
fewer words than their NI counter- 
parts (P<.05). In addition, they were 
less able than the OC group to utilize 
phonemes to facilitate recall (P<.05) 
(Table 4). 

Verbal fluency was assessed by the 
Controlled Oral Word Association 
Test. When asked to generate words 
that began with the letters f a, and s, 
the CHI group produced fewer words 
(P<.01). They also listed fewer words 
within a particular category (P<.001) 
(Table 5). 


COMMENT 


Results of this study support the 
hypothesis that adolescents with CHI 
manifest more difficulties with intel- 
lectual functioning, cognitive flexibil- 
ity, verbal fluency, and memory abili- 
ties immediately after injury: than 
teenagers in an OC group or NI] control 
group. This is consistent with litera- 
ture that asserts head injury disrupts 
numerous thought processes.” When 
compared with the control groups, 
general intellectual impairment of 
teenagers with CHI was evident on 
Full-Seale, Verbal, and Performance 
IQ. Teenagers with CHI performed 
more poorly than the NI controls on 
all but two of the subtests (Digit Span 
and Picture Completion). 

The Vocabulary subtest. is believed 
to be less affected by injury and is 
more indicative of a premorbid level of 
functioning.” In this study, the adoles- 
cents with CHI scored lower on this 
measure than their peer counterparts. 
This suggests that CHI is associated 
with global intellectual decline. The 
possibility also exists that the adoles- 
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‘cents with CHI had lower preinjury 
intellectual capacities and that limited 
abilities actually put these teenagers 
at risk to get into accidents. This 
would support speculation by 
Le investigators? that individuals who 
are involved in accidents represent a 
select group with a history of behav- 
|. ioral and family problems. 
>. Surprisingly, with the exception of 
Picture Arrangement and Coding/ 
Digit Symbol, teenagers in the OC 
and CHI groups were similar on their 
subtest scores. There are three possi- 
ble explanations for this that cannot 
be ruled out on the basis of this study. 
First, although adolescents with or- 
thopedic injuries were well oriented 
at the time of their evaluation, many 
„o were quite uncomfortable because of 
_ “their injuries. This may have inter- 
L- fered with their ability to perform 
> optimally. Second, there is the possi- 
bility of undetected mild head injuries 
in patients who were believed to have 
only sustained orthopedic injuries. 
Third, the question is raised, once 
again, as to whether or not adolescents 
who get into accidents have premorbid 
intellectual impairments. 

The difficulties that emerged in the 
sequencing abilities and cognitive 
oo. flexibility of subjects with CHI are 
-consistent with frontal lobe injury. 

‘Teenagers with CHI had more diffi- 

culty shifting cognitive sets quickly, 

using feedback to deduce a conclusion 
and performing tasks of cognitive ab- 
straction. In addition, the greater 
© number of perseverative errors paral- 
-Jels findings by Cicerone et al,” who 
`- found that damage to the frontal lobe 
in adults contributes to a persevera- 
tive tendency. Although the majority 
of adolescents with CHI did not have 
focal findings in the frontal lobes, 
these results suggest that diffuse in- 
jury is associated with problems in 
this area. 

While no differences were noted in 
teenagers’ immediate recall of visuo- 
spatial material, the CHI group was 
able to retain less information over 
a 30-minute span of time. More- 
over, impairments were noted in both 
immediate and delayed recall of ver- 
bal-contextual material. When infor- 
mation was presented in a more sim- 
plified format, the groups were able to 
“recall a list of words over a series of 
repeated trials. However, teenagers 
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with CHI had more difficulty using 
phonemic cues to facilitate recall and 
were less able to recognize the learned 
words. Thus, adolescents with CHI 
appear to use different strategies to 
recall information and have difficulty 
retrieving complex verbal information 
because their strategies are less effec- 
tive and information is encoded in a 
less-organized fashion. 

Overall, adolescents with CHI had 
more difficulty recalling verbal as op- 
posed to visuospatial material. Al- 
though lateralization of injury was not 
incorporated into the design of this 
study, the vast majority of these sub- 
jects hit the left side of their head and 
approximately half had abnormal left 
hemisphere findings on their CT scan. 
By contrast, fewer subjects hit the 
right side of their head or had right 
hemisphere abnormalities. Thus, the 
results of this study are consistent 
with research that has found verbal 
memory impairment to be associated 
with injury to the left hemisphere of 
the brain.” Poorer performance by the 
CHI group on measures of verbal flu- 
ency is also consistent with injury to 
the left hemisphere. 

Past research has associated cogni- 
tive deficits with injury to specific 
areas of the brain. Subjects with CHI 
in this study were not classified ac- 
cording to focal injury. However, CHI 
is characterized by the widespread 
nature of the injury, and focal findings 
are often not found on CT or EEG. 
These findings highlight pervasive im- 
pairment consistent with diffuse in- 
jury. 

In conclusion, the results of the 
study indicate that adolescents expe- 
rience numerous deficits immediately 
subsequent to CHI. These cognitive 
limitations have direct implications for 
their return to their families, schools, 
and communities and need to be con- 
sidered in establishing realistic expec- 
tations for these teenagers. To more 
completely understand CHI in this 
population, future research will need 
to address the premorbid character- 
istics of youth who are involved in such 
accidents, the course of their recovery, 
and the differences in deficits depend- 
ing on severity and site of injury. 
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© The purpose of this study was to 
lentify factors associated with injuries 
| the first three years of life and to 
ssess their predictive utility. The par- 
nts of 918 children (82% of an eligible 
birth cohort) completed a telephone in- 
rview to document injury histories. 
The occurrence of injury was then linked 
to previously obtained information char- 
cterizing early childhood. Severa! de- 
rminant associations were found for 
juries seen by a physician and for 
hose requiring treatment. Maternal fac- 
tors (single, unemployed, smoking) 
ere dominant in both instances. From 
these factors, logistic regression mod- 
ls were developed from which adjusted 
lative risk estimates were derived. The 
presence of all three maternal factors, 
as weli as the absence of a younger 
ibling, increases the probability of an 
injury from 20% to over 60%. These 
findings may be used to assist in the 
evelopment of preventive programs by 
targeting children at increased risk. 
‘They also provide a basis for further 
studies that will permit a better under- 
standing of the causal mechanisms link- 
‘ing maternal factors to preschool injury. 
< (ASDC 1988;142:1052-1057) 


t has long been recognized that in- 
juries are the leading cause of child- 
hood mortality after 1 year of age and 
a major cause of morbidity and disa- 
bility throughout childhood.” Injury 
cidence rates have consistently been 
shown to be relatively high in 2- to 3- 
year-old children, with a second peak 
ecurring in teenagers.?** Annual in- 
idence rates in preschool-age chil- 
ren vary from 10% to 20%.*3%4 

The goal of this investigation was to 
entify factors associated with inju- 
es occurring between birth and 3 
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Risk Factors for Injury in a 3-Year-Old Birth Cohort 
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years of age and to assess their pre- 
dictive utility. Earlier investigations 
have identified several factors that 
characterize children who have inju- 
ries in terms of their health,7°™ 
behavior,®"*2** family/social environ- 
ment and physical environ- 
ment.?51.2022 Unfortunately, the 
reported findings have been inconsis- 
tent. This has led some investigators 
to conclude that it is presently im- 
practical to try to identify, for preven- 
tive purposes, children at increased 
risk for injuries on the basis of such 
characteristics. 158 

However, many of the earlier injury 
investigations have been based on his- 
torical (retrospective) data obtained 
from incident cases and injury-free 
controls. Such studies are subject to 
recall bias, and the breadth of the 
factors that may be investigated is 
limited. In contrast, in this investiga- 
tion, injured and noninjured 3-year- 
old members of a birth cohort were 
compared for differences in a wide 
range of prospectively obtained 
health, psychosocial, and environmen- 
tal information characterizing early 
childhood. 


PATIENTS AND METHODS 
Design Overview 


Parents of a l-year birth cohort com- 
pleted repeated interviews at two weeks 
and 6, 12, and 18 months postpartum, to 
chronologically document a broad set of 
health, psychosocial, and environmental 
factors. The cohort was resurveyed cross- 
sectionally during their fourth year of life. 

The interviewers followec a written pro- 
tocol and were assessed at the beginning 
of and during the study period for uniform- 
ity of style. No interobserver reliability 
estimates were made, nor were health rec- 
ords examined to confirm the validity of 
the responses. However, it has been shown 
that parent recall for such events is gen- 
erally acceptable.* 















































Study Population 


Any child born in 1983 whose mother 
resided within a designated Montreal com- 
munity health district was eligible for entry 
into the cohort. As shown in Table 1, this 
group is very likely to be typical of many 
urban, multiethnic communities. Exclusion 
criteria included teenage pregnancies 
(mothers of 17 years of age or less), mother 
or newborn hospitalized longer than ten 
days postpartum, and families intending to 
move outside the district prior to the birth 
of their child. Of the 2214 documented 
births, 2075 families were contacted. One 
hundred ninety-three families were ex- 
cluded, and 377 refused to participate, 
leaving an initial enrollment of 1505 (72%). 
At 18 months postpartum, 1116 families 
remained in the study. Among these, 918 
(82%) were interviewed by telephone dur- 
ing a four-week period in November 1986. 
These families differed significantly 
(P<.05) from the cohort at entry in terms 
of family income (higher) and marital status 
(fewer single parents), but not by the moth- 
er's mean age or mother's years of education 
(Table 1). 


Outcome Identification — 


As part of the follow-up interview, par- 
ents were asked if their child had ever had 
an accident treated by a physician. For 
each episode, parents were asked to de- 
scribe the type, place, supervision, treat- 
ment, and consequences of the injury. For 
treatment, parents were given three re- 
sponse options: child hospitalized, received 
medical or surgical treatment, or seen by 
a physician but no treatment provided. 
Those for whom the first or second option 
was reported were classified as “treated” ` 
injuries. 


Determinant Factors 


Factors included in the analyses are sum- 
marized in Table 2. These were grouped 
under four broad headings: (1) maternal, 
(2) social/behavioral, (3) child, and (4) en- 
vironmental. Certain factors are age spe- 
cific, as indicated in Table 2. A50% random 
sample of families received home visits. at 
six weeks and 6, 12, and 18 months post- 
partum. During these visits, measures of 
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Characteristic 





% of 
Entire Cohort 


% of Those 
Remaining at Fourth 
Year of Follow-up 









Mother's education, y 
10 


113 
14-16 
B17 


Family income, $ 
<15000 


| 18000-24999 

25000-44999 

“| > Marital'status 

Single 

< Separated/divorced 
Married/with father 


Mother's first language 
French 


_ English 
“Other 
| Mother's: mean age, y 
















the home environment* and maternal 

behavior were completed by trained ob- 
servers unaware of the objectives of the 
study: 


Analysis 


= > x Ort test; statistics were calculated for 
«the bivariate associations between poten- 
‘tial determinant factors and the occurrence 
of any. injury or a treated injury by the 
fourth year of life. Factors significantly 
(P<.10) associated with either outcome 
_ cowere then considered further. This first 
step was used simply to “screen” variables, 
“and this aceounts for the use of the uncon- 
ventional probability level. Although re- 
|< peated tests were performed, thereby in- 
| ereasing the risk of alpha error, no 
. adjustment, eg, Bonferroni, was performed 
| because these results were not used to test 
hypotheses, Factors identified in the first 
- step were assessed for multicollinearity, ie, 
variables highly correlated with one an- 
other. Logistic regression models were sub- 
sequently tested to determine the extent 
- to which the predictors were associated 
“with an increased risk for injury by the 
fourth year of life. The logistic regression 
analyses were also used to determine the 
- effect of multiple determinant factors on 
the likelihood and adjusted relative risk 
«estimates for injury. 


RESULTS 


A history of one or more medically 
attended injuries was obtained in 
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19.6 





16.2 
32.0 










31.2 31.8 
18.1 20.0 
32.4 22.3 
24.9 26.8 
24.5 27.3 
18.2 22.0 
22.9 17.2 

1.6 1.14 
75.6 81.7 
26.5 28.2 
29.4 31.4 
44.1 41.4 
28.0 27.9 


32.7% (n=300) of the children at the 
follow-up interview during the fourth 
year of life; 66.0% (n= 198) of these 
children had an injury requiring treat- 
ment. Twelve children (4.0% of those 
with injuries) were hospitalized. Of 
those who had injuries (treated and 
untreated), 73% had one, 19% had two, 
and 8% had three or more injury epi- 
sodes. Table 3 describes the type of 
injury, the place of occurrence, and 
the parent’s judgment of the adequacy 
of supervision. 

Table 4 summarizes the results of 
the bivariate analyses for factors sig- 
nificantly associated with a history of 
any injury or a treated injury. (Signif- 
icance was set at P=<.10 [,’].) This 
table includes a categorical descrip- 
tion of the identified predictors and 
crude relative risk estimates for the 
occurrence of injuries at both levels of 
severity. Significantly elevated risks 
for either outcome were found for chil- 
dren of single, unemployed, smoking 
mothers, and for those without a 
younger sibling. The predominant 
grouping associated with either level 
of injury were those included under 
“maternal factors.” 

The results of the logistic regression 
analyses relating variables to the risk 
of any injury or a treated injury by 


Risk Factors for Injury—Larson &Pless 1053 
















Employment status (6, 12, 18) 




















Age 2 

Education 2 

Maternal behavior 6 (6, 12,18) 
Smoking 2 (6, 12, 18) 
Breast-feeding 2 (6) 

Health 2 (6, 12, 18) 
Pari 









Postpartum help 
Family risk assessment 2 
Father's caretaking role 2 (6, 12, 18) 











Alternative childcare (6, 12, 18) 
No. of children 4y 
Younger sibling 4y 


2 (6) 


2 




































Neonatal iliness 2 ; 
Acute illnesses (6, 12, 18) 
Chronic illness (6, 12, 18) 
immunizations (6, 12, 18) 








Family income 
Occupation, head of 
household 2 
Home environment & (6, 12, 18} 











the fourth year of life are summarized _ 
in Table 5. This table provides ad- 
justed relative risk estimates for the . 
occurrence of injury, by adjusting for 
the influence of the other factors en- 
tered into the model. The adjusted 
and crude relative risk estimates are 
fairly similar, suggesting that the ef 
fect of each factor on injury outcome 
is relatively independent of the other — 
factors in the model. The -effect of 
specific combinations, eg, single and 
smoker, may be derived by multiplying 
the odds ratios for each. 4 
The Figure illustrates the cumula 
tive probability estimates, expressed 
as a percentage, for the occurrence 0 
an injury requiring treatment by the 
fourth year of life. These estimates _ 
are derived from the regression coef- 
ficients in the final likelihood equa. 
tion. 








Characteristics 


% (No.) of Injuries 








Burn 
Poisoning 


Motor vehicle/pedestrian 
accident 


Other 


2.5 (3) 
4.1 (5) 


Home 

Adjacent to home 
Day care 
Recreational site 
Street 

Other 


16.7 (20) 
2.5 (3) 
4,2 (5) 


38.5 
14.7 (16) 
46.8 (51) 


Lacking 
Questionable 
Adequate 


COMMENT 


The descriptive characteristics of 
‘the injuries sustained by this pre- 
school-age birth cohort are similar to 

those reported by other investigators. 
‘This includes the large proportion of 
-injuries occurring in the home and 
those resulting from falls.**** Follow- 
ing a review of the history, the inter- 
_ viewer judged supervision to be ques- 
tionable or lacking in over 50% of 
injuries. This finding reemphasizes 
-the importance of adequate supervi- 
sion in this relatively immature, im- 
pulsive age group. 

The main goal of this investigation 
was to identify predictors of the oc- 
eurrence of one. or more injuries 
between birth and the fourth year 
of life. Two levels of injury severity 
were included in the analyses. The 
“any injury” outcome is similar to 
most’ other investigations that define 
an injury simply on the basis of a 
physician encounter. However, be- 
‘cause information was obtained on 
treatment received it was also possible 
to restrict the analysis to those with 
more ..severe injuries. (“treated. inju- 
ries’). Important differences in the 
risk factors and logistic regression 
models support the decision to con- 
duct these separate analyses. 

From the wide range of health, psy- 
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30.6 (37) 


Treated 


58.9 (218) 
7.8 (29) 
5.7 (21) 


oaa " 
10.4 (26) 
6.4 (16) 


1.6 (4) 1.1 (4) 


26.5 (98) 
“72.4 (268) 
10.5 (39) 
4.6 (17) 
3.8 (14) 
1.9 (7) 
6.5 (24) 





7.6 (19) 
1.6 (4) 
4.8 (12) 
2.8 (7) 
6.8 (17) 








"44.0 (139) 
14.2 (48) 
44.8 (152) 


42.2 (97) 
13.9 (32) 
43.9 (101) 





chosocial, and environmental factors 
assessed, several significant associa- 
tions were identified. Factors descrip- 
tive of the mother were most fre- 
quently associated with both any 
injury and treated injuries. Maternal 
determinants (risk factors) included 
being single, unemplcyed, and a 
smoker. While these characteristics 
often coexist in isolated, disadvan- 
taged populations, it is noteworthy 
that increased risk among children of 
lower income or poorly educated moth- 
ers was not found in this study. This is 
consistent with other investigations of 
this association in preschool-age chil- 
dren.?*"618 The fact that smoking, 
single status, and unemployment have 
significant associations with injury, 
while low family income and low edu- 
cational level do not, may reflect the 
subtle but important difference be- 
tween these elements. Income and 
educational level are associated with 
general or chronic family disadvan- 
tage, whereas the risk factors cited 
(smoking, single, unemployed) are 
more specific markers of personal 
stress. 

The maternal behavior scale used in 
this study is based on direct observa- 
tions of the mother’s interaction with 
her child and of her parenting skills. 
The more varied the quality of inter- 
action and the more proficient the 


parenting skills, the higher the score. 


Only the total score at six weeks’ 
_ postpartum follow-up was. signifi- 


cantly associated with injury and this 
was limited to “any injury.” It. was 
expected that if the parent were more 
skillful, the child would have fewer 
injuries. The relationship was, how- 
ever, inversely proportional to injury 
rates. Although it could be postulated 
that parents with better parenting 
skills are simply more candid or more 
accurate than those with poor skills, 
this is unlikely since the association 
was only found with the less-serious 
injuries. A more tenable explanation 
is that an “accepting” attitude by the 
mother (indicating more proficient 
parenting skills) allows more freedom 
of activity on the part of the child, 
thereby giving rise to more. minor 
accidents. Since this heightened risk 
does not extend to more serious inju- 
ries, more permissive caretaking is 
probably not indicative of less-close 
supervision. Thus, having minor, un- 
treated injuries may indicate a protee- 
tive effect against more severe inju- 
ries. 

No child factors were associated 
with the occurrence of an injury. How- 
ever, the factors considered in the 
analysis were limited to descriptors of 
the child’s physical health and not to 
developmental or behavioral factors 
that may also have important links to 
childhood injury.*"**7** The lack of as- 
sociation with health measures has 
been noted by others. 

Children with a chronic illness and 
children of single mothers were. at 
significantly greater risk for the oc- 
currence of a treated injury, with both 
elevated crude and adjusted relative 
risks found. In an investigation of 
accident repeaters, Husband and 
Hinton” found coexistent psychiatric 
or organic illness in other family mem- 
bers in 50% of their sample as well as 
high rates of family discord and single 
mothers (29%). Other studies in which 
an assessment of the child’s physical 
health was included as a possible de- 
terminant- have shown. conflicting re- 
sults, although few are restricted. to 
preschool-age children. For example, 
in an unpublished study (1.B.P,, C.S. 
Peckam, MD, C. Power, MD, unpub- 
lished data, 1988), the presence of 
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% of Subjects 


meee meee, 


Injury 


Maternal civil status 
‘With father* 


Single 
Maternal work status (by 18-mo follow-up) 
Working* 


Not working 
Maternal smoking (cigarettes) 


‘Maternal behavior score (6-wk follow-up), % 
Upper 75* 


Joata 
"bower 10 
“ Social/behavioral factors 
oo, Younger sibling 
see ye 


Single 
Maternal work status 
Working* 
“po. Not working 
| Maternal smoking (cigarettes) 
; Nonsmoker* 
oes ‘Smoker 
| Age 
2 30* 
-26-30 
21-25 
<21 
.,Social/hehavioral factors 
Younger sibling 
ye 
N 
Alternate child care 
N* 
bes Y 
v Child factors 
Gender 
Be 
M 
Health problem at age 12 mo 
N* 


Y 


Reference category for relative risk calculations. 


significant visual or sensory deficits 
appeared to have a protective effect. 
In contrast, Manheimer and Mellin- 
ger,” Bijur et al,° and Langley et al? 
all have reported a direct association 
with psychosomatic complaints, such 
as headaches and stomachaches. 
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Crude 
Relative Risk 


No 
injury P (95% Confidence Interval) 


| 1.7 (1.1, 2.6) 


1.3 (0.97, 1.8) 
15 (1.1, 1.20) 


37 (0.18, 0.76) 
66 (0.28, 1.5) 


(1.0, 1.8) 


(.94, 1.9) 


| 
| 
p 
|- 
p 
(. 
[u 
|. 
|. 
| 


1.4 (1.0, 2.0) 


The hypothesis that the parents of 
these children could have been sensi- 
tized to health events and thus: re- 
ported more severe injuries is inter- 
esting but unlikely. Were this the case, 
the incidence of all injuries, not. only 
severe ones, would have increased. 





associated with the absence of a 


_ of the mother in explaining the occur- 
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Elevated relative risks were als 


younger sibling. The presence of a 
younger sibling would be expected to 
result in an overall increased, though 
not necessarily additive, level of su- 
pervision being provided by the par- 
ents. To more thoroughly assess this 
possibility, a bivariate analysis: of de- 
terminant factors for injury and the 
judged level of supervision was carried 
out. Significant associations with in 
adequate supervision were limited t 
mother’s age (P=.052) and the ab- 
sence of a younger sibling (P= .049). 
This latter result further supports the 
notion that supervision is a factor 
related etiologically to the occurrence 
of injury. Given that the absolute num- 
ber of children in the home was not: 
associated with injury, it may be that 
being the youngest increases risk. 

The intent of the logistic regression. 
analysis was to assess the predictive 
utility of the determinant variables 
identified through bivariate analyses 
This procedure allows for the devel- 
opment of predictive models by enter- 
ing only those factors significantly 
contributing to the likelihood estimate 
of injury. Factors are entered one at a 
time, with the order determined by 
the magnitude of their contribution to 
the estimate. 

Common to both logistic régroasion 
models was maternal smoking. By 
what pathway does this factor influ- 
ence the occurrence of injury? One 
may speculate that smoking serves as 
a marker for mothers whose inclina- - 
tion or ability to adequately supervise 
or protect a relatively dependent 
young child is diminished. This could 
be due to increased levels of stress or 
may indicate mothers who are less 
able to make wise decisions affecting 
their own health and the health and 
safety of their children. 

For the more severe, treated-injury 
outcome, several additional. factors 
were entered into the logistic regres- 
sion equation. These included two fur- 
ther maternal factors (marital and | 
work status), the child’s health at 12 
months of age, and the presence or 
absence of a younger sibling. The ad- 
dition of the maternal factors lends 
further support to the important role 
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: *Reference category for relative risk calculations. 


Cumulative probability for occurrence of injury by fourth year of life according to descriptors 
of mother and absence of young sibling. 
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| 1.6 (1.3, 2.0) 





Also Smokes No 
(1 pack/d) Younger 






Siblings 







rence of these injuries. The majority _ 
_ of injuries occur in the home and thus- 
reflect the adequacy of parental su- 










pervision. 

From the cumulative probability es- 
timates simplified in the Figure, it can 
be seen that a child of a single, ünem- 
ployed, smoking mother, who does not 
have a younger sibling, has a very high. 
probability of sustaining an injury re- 
quiring treatment. Each of these fac- 
tors makes an important independent 
contribution to the overall probability 
estimate. With the exception of smok- 
ing, however, none of the factors listed 
is amenable to community health in- 
terventions and none has a. readily 
understandable link to injuries. This 
suggests that they may be serving as 
“markers” rather than being causative 
factors. 

These families received their medi- 
cal care in Quebec and thus are covered 
by comprehensive national health in- 
surance. Although it is reasonable to 
postulate that, in view of this, there 
may be a greater tendency to: use” 
health services for relatively minor 
problems indicating unimportant in- 
juries, there is little evidence that this 
actually occurs to any significant ex- 
tent.” 

Clinically, the factors identified in 
this study may serve as criteria for 
targeting children at elevated risk for 
injury. Parents of these children could 
be provided with augmented injury- 
prevention counseling. Inquiries 
aimed at identifying mothers in need 
of care-taking assistance or additional 
support should be made. This strategy. 
is best suited to primary care settings. . 

This was an exploratory rather than 
directly etiologic investigation and did 
not stem from any a priori causal 
theory of preschool injury occurrence. 
Because of its exploratory nature, the 
data are properly viewed as forming a 
“developmental set,” which must be 
confirmed using a different’ set of sub- 
jects. If confirmed, the risk factors 
identified may prove useful in the tar- 
geting of certain families. In particu- 
lar, the results point to the important 
role that factors. descriptive ‘of the- 
mother have in the prediction of pre- 
school injury. Further study is needed 
to improve understanding of their 


-causal linkage to preschool injury and 


-Risk Factors for injury—Larson & Pless 


















7 : their potential applicability to preven- 
a tion strategies. 
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; A child is nature’s greatest creation. 
No ideal, harmony or mystery 
` Can equal a child.’ 


iolence to children has always ex- 
isted and is one of the most intrac- 
table aspects of human behavior. Man 
- has -no aversion to child abandonment, 
Infanticide, and filicide; nor has man 
hesitated to injure, cripple, strangle, 
smother, beat, overlay, burn, starve, 
drown, expose, enslave, poison, bury 
“alive, bomb, and gas defenseless chil- 
dren, or to expose them to gene-alter- 
-ing Agent Orange, the deep, body- 
burning and deforming white phos- 
“phorus and napalm, and the horrible 
effects of atomic bombs.** This unend- 
ng story through all the stages and 
»structures of society from the primi- 
< tive times to the 20th century, the 
motivations and forms of inhumanity 
to children, and some remedial mea- 
“sures are discussed herein. 

Primitive man possessed little 
knowledge or skills and suffered se- 
vere handicaps in the struggle for 
“subsistence. He lived as a nomadic 
hunter-gatherer, searching for food 
verywhere; and when children be- 
ame an encumbrance to his essential 
i ratory habits, they were aban- 
: d>- to starvation and wild 
“ beasts.242 With the discoveries of ag- 
“yiculture and animal husbandry, man’s 
_ roving ended and the process of civi- 
_ lization commenced. Concurrent with 
_ each stage and structure of its devel- 
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Abandonment, Infanticide, and Filicide 


. abandonment, infanticide, and filicide 
these. 
crimes were neither lessened nor — 


An Overview of Inhumanity to Children 


opment, new reasons and methods of 
violence to children emerged.?* 


PRECHRISTIAN AND EARLY 
CHRISTIAN VIEWS 


Ancient civilizations regarded chil- 
dren as omens of good and evil; and 
abandonment, infanticide, and filicide 
generated little concern. To seek fa- 
vors or appease the gods, children 
were exploited in ritual sacrifice; to 
limit population growth and forestall 
uprisings, Egypt slew the male off- 
spring of Jewish slaves; and in retali- 
ation, God slew Egypt’s male new- 
borns. Entombed with dead parents 
in Egypt was a live child to give 
comfort and companionship; and until 
a few centuries ago, the Chinese and 
Japanese regarded female newborns 
as economic burdens and disposed of 
most of them by drowning. Ritual 
sacrifice was condoned by ancient 
Greece and Rome, and unwanted and 
deformed infants were exposed on 
dung heaps and devoured by wild 
beasts and birds, or salvaged for slav- 
ery and prostitution.*°" The Laws of 
Moses forbade ritual sacrifice, “Thou 
shalt not give any of thy seed to the 
idol Mollech”; and Jews cherished the 
hope that the Messiah numbered 
among their children.*? A particu- 
larly horrendous act of infanticide and 
filicide was perpetrated from the time 
of ancient Jericho (3000 Bc) to modern 
Germany (1843)—the immurement of 
a child in the foundations of a new 
structure to assure stability, which; in 
its deed, was a manner of ritual sac- 
rifice.? 

With the advent. of Christianity, 


were banned; nonetheless, 


































checked by church edicts (The Council 
of Neyra in 314), nor by the “shelters” 
established for abandoned and: un- 
wanted infants (in 737 in Milan, Italy, 
by Archbishop Datheus; in 1148 in 
Rome at the Hospital of the Holy 
Ghost; in 1444. in Florence, Italy, at 
the Spedali degli Innocenti; and in 
1639 in Paris by St Vincent de Paul). > 
Mortality reached such staggering 
numbers that these institutions. were- 
eventually forsaken.** 

In the Middle Ages, reasons and 
methods for child killing startlingly 
increased. It did not help any that the 
church hierarchy was all powerful, or 
that it castigated unmarried women, ° 
branded deformed newborns as omens 
of evil and products of consorting with 
demons and animals (which con- 
demned the unfortunate mothers to 
stoning and drowning), or propagated — 
the myth that “changelings” were re- 
placements by Satan for the genuine 
infant. Furthermore, there were the 
common beliefs that infanticide was a 
venial sin, that parents had the power 
of life or death over their children, and 
that taking another’s life did not in- 
clude the newborn.* The oppression of 
serfs under the feudal system, the 
pressures for survival in.deep poverty, 
and the cycles of famine and disease ; 
drove the impoverished s a 
lent crimes against childr 
cially female newborns who 
judged expendable.?*!; u ‘Unwe 
infants. were dropped int 
ditches, fields, and 
church steps, and du 
drowned. Fishermen 
fant bodies in their nets. +*? The worst 
disaster that befell children inthe. 
Middle. Ages was the “infamous 




























“Children’s Crusade” (1212). Fifty 
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thousand children were prodded by 
priests to set off from France and 
.. Germany on a doomed quest to Jeru- 
_ salem to recover the Holy Sepulcher. 
Few children escaped death, injury, 
< disease, and abandonment. 


16TH AND 17TH CENTURY 
ATTITUDES 


The Elizabethan era (1558 to 1603), 
despite its intellectual and cultural 
prestige, proved incapable of better- 
“ing the lot of abandoned children. 

. Many were reared in roguery, some as 
apprentices to masters often cruel and 
pitiless, and others were transported 
“to the colonies to serve as indentured 
. servants up to the age of 21 years. The 


good intentions of the Poor Law (1530), 


the Boke of Chyldren (1545) by 
(1510-1566) that 
_. pleaded for humanitarian care, and 
_ the act passed by Parliament to pre- 
-vent the murder of “bastards” offered 
~ little relief, +5188 

"The decay of feudalism in England 
was superseded in the 17th century 
by a progressive bourgeois society. 
Factories and mills employed young 
mothers who necessarily placed their 
- infants in the care of wet nurses. These 
ere, with few exceptions, a 
Ss aved lot who, after collecting a 
fee, disposed of their charges by over- 
laying, strangulation, smothering, or 
feeding the infants gin and wine. They 
then proceeded to wet nurse another 

unfortunate infant for a fee.2* 


INDUSTRIAL REVOLUTION 


_. The swiftly accelerating Industrial 
Revolution in England (18th and 19th 
centuries) exerted a major influence 
on the incidence of sickly, deformed 
-newborns and illegitimacy. These mis- 
fortunes have been accounted for by 
the rapacity of the factory lords, pov- 
. erty of the workers, unhygienic con- 
ditions of the slums, and the moral 
` consequences of the mass employment 
‘of girls and young women in factories 
and mills. The most grievous situation 
of the time was the lot and fate of child 
workers: a cheap, obedient labor force, 
who were victims of savagery and 
= greed.™™ In a sense, child workers 
were “immured” into a factory and 
< mill, were often chained to the ma- 







~ chines, worked six days a week, and - 
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on Sundays were forced to clean the 
machines. Children who ran away 
were lashed when caught and placed 
in ankle chains. Unemployed children 
filled the ranks of thieves and beggars. 
Charles Dickens (1812-1870) exposed 
the evils of child slavery (in David 
Copperfield and Oliver Twist) and de- 
picted an England with an aristocracy 
of commerce dehumanized by acquired 
wealth, and of wretched, pitiful child 
workers. Illegitimacy and abandon- 
ment of children by young domestics 
employed by the new wealthy and the 
aristocracy of blood who were made 
morally insensible by idleness and fri- 
volity only began to wane after 1880, 
with the availability of contraceptives 
and abortion."* 

The industrial growth in the United 
States was hampered by slavery, which 
had its singular tragedies for slave 
mothers whose young were brutally 
torn from their restraining arms and 
sold to distant plantations, never to be 
seen again. The alternative of filicide 
was sometimes chosen. The children 
of slaves were deprived of education, 
family ties, marriage, and, worse, were 
looked on as animals.**! The Indus- 
trial Revolution resumed its progress 
at the end of the Civil War, and with 
it the evil of child labor became exten- 
sive—an evil not yet resolved.” 


‘HOMES’ 


In the 19th century, the haven for 
unwanted and abandoned infants was 
the “foundling home.” Catherine the 
Great of Russia, alarmed by the inor- 
dinate increase in abandonment and 
infanticide among unmarried women, 
founded “homes” that like “shelters” 
ended disastrously.” Similar experi- 
ences in the United States were slowly 
overcome at institutions conducted by 
the Sisters of Mercy.** Abraham Jacobi 
(1880-1919), a pediatrician, warned 
that infants collected in institutions 
die in large numbers (1872). 

In England, a retired sea captain, 
Thomas Coram (1668-1757), saddened 
by the plight of abandoned children on 
the streets of London, founded a 
“home” in 1741. William Cadogan 
(1711-1797), seeking to reduce the 
frightful mortality and ailments suf- 
fered by children in these homes, pre- 
sented his treatise, Upon Nursing 








and Management of Children, in 1750, 
James Hanway (1712-1786), a London 
merchant, vigorously campaigned for- | 
better care. Robert Malthus (1766- — 
1834), the English philosopher, 
claimed that the foundling home sys- 
tem was a sure way. of increasing 
mortality, as did Jacobi in the United 
States. Charles Dickens in Oliver 
Twist wrote that no kind word at the 
“home” had ever lightened the gloom 
of Oliver’s infant years.'*'*" Most 
deplorable was the: indifference of 
wealthy English to the plight of poor 
children, evident by the ‘closure for 
lack of support of the first dispensary 
for poor children founded by George 
Armstrong (1719-1789) in London. *:* 

The French Revolution (1789) made 
important contributions to child-care, 
Better-conducted homes were opened, 
including Le Tour, to receive unwanted 
infants, and the Hôpital des Enfants 
Malades opened in Paris (1802) for the 
exclusive care of children.” 











20TH CENTURY AND WAR 


In the 20th century, nations were 
not only in the vanguard of child bru- 
tality but were their principal enemy. __ 
Nazi Germany singled out Gypsy and. 
Jewish children for brutal torture and 
extermination by the most infernal. 
methods devised by humans.?** Chile 
dren were killed in gas chambers, __ 
burned to ashes in crematoria, tossed. 
into the air and used for target prac- 
tice, and snatched and pulled fromthe 
resisting arms of mothers and mur- 
dered. Children were injected with 
poisons, thrown into pits and buried _ 
alive, made victims of monstrous ex- | 
periments, starved, made to stand > _ 
through the night barely clothed in 
the frost, smashed against stone walls, 
had their skulls and bones cracked by. 
tree trunks, and were flogged with 
rubber whips. In this manner, L5- 
million innocents were murdered. 

Filicide by deliberate starvation is 
one of the most heinous crimes of the 
century. Millions. of children suffer 
periodic episodes of devastating 
drought and famine, yet prosperous 
nations are lacking in the promptness 
of response and quantity of support 
needed to save the lives of children; in 
grants to support scientific methods 
of agriculture to prevent these catas- ~ 
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rophies, and in i the vital relief from 
the burden of foreign debts that leave 
ew allocations for food, clean water, 
ousing, medical and dental care, ed- 
ucation and clothes—the basics to as- 
sure a happy childhood and future. 
There is enough food for all the chil- 
„dren of the world; nevertheless, a “si- 
lent hunger” is the constant compan- 
on of children in the Third World, as 
; true for too many in the world of 
lenty.* 
The darkest chapter of man’s inhu- 
manity to children has been war. An 
tomic bomb strewed the streets of 
Hiroshima and Nagasaki with horribly 
‘burned and mutilated bodies of chil- 
-dren.*® The war in Vietnam left chil- 
dren homeless and parentless, dead 
nd wounded, maimed and crippled by 
shrapnel that tore through their bod- 
s, genetically afflicted with Agent 


1. Lorca FJ: Obras Completas. Madrid, Aqui- 
lar, 1967, p 96. 
2. Paine GH: The Child in Human Progress. 
New York, Putnam Publishing Group, 1916. 
1-8: Riches D (ed): The Anthropology of Vio- 
tence. New York, Basil Blackwell, 1979. 
4, Beck J: Infanticide. New York, Seymore 
Books, 1817. 
<. $e Damme C: Infanticide: The worth of an 
-infant under law Medical History 1978;22:1-24. 
= 8 Ryan WB: Infanticide. London, 1862, pp 
45-50. 
7. Radbill SX: A history of child abuse and 
infanticide, in Helfer RF, Kempe CH (eds): The 
Battered Child. Chicago, University of Chicago 
Press, 1968. 
8. Forbes TR: Deadly parents: Child homicide 
<in Isth and 19th century England. J Hist Med 
Allied Sci 1986;4:175-200. 
“9. Darbyshire P: Infanticide. Nurs Times Lon- 
‘don 1985;81:32-38. 
10. Demuse L: The History of Childhood. New 
: York: Harper & Row Publishers Ine, 1974, pp 25- 
29. 


11. Burstein MH: Child abandonment. Child 
Psychiatry Hum Dev 1981,11:213-219. 

12. Jacobovitz L: Jewish Medical Ethics. New 

York, Philosophical Library Inc, 1959, pp 170- 
190. 


18. Montag BA, Montag TW: Infanticide. 


“Minn Med, 1979, pp 368-374. 
14. Mosley KL: The history of infanticide in 


1060. AJDC—Vol 142, Oct 1988 


Orange, and scarred by deep, painful, 
deforming burns from white phospho- 


rus and napalm. 
THE FUTURE f 

In conclusion, violence to children 
has not been accidental. The motiva- 
tions and methods have expanded from 
abandonment in primitive times to the 
diverse methods of injury and murder 
of children catalyzed with successive 
stages of civilizations development. 
The motivations have been economic 
(eg, greed, profit, poverty, insecurity, 
population control, class structure, 
and exploitation of labor); politics (eg, 
superpower dominance over Third 
World nations); ideologies (eg, fascism 
and philosophies of racial and ethnic 
superiority); war; education; insanity; 
and religion (eg, superstition, ritual 
slaughter, crusades, immurement, and 
antagonism to contraceptives, abor- 
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tion, and illegitimacy). 


We are swiftly reaching the 2ist 
century, Will all the world’s children 
be assured of freedom from hunger, 
war, and nuclear ‘terrorism, and of 
access to clothing, clean water, shelter, 
affection, security, education, voca- 
tional training, and sports centers? . 
Will they be free from the corruption — 
of drugs, alcohol, and the violence of 
movies, television, and news media? _ 
Will they be given the opportunities. . 
of growing up physically, mentally, and 
emotionally strong, with a happy 
childhood and a secure future? Will 
each nation be the pediatrician for all 
of its children? Will violence. to chil- 
dren be forever abolished? Will the 
suffering and the plight of deprived 
children, the hungry and homeless 
vanish? Is there a nation that cares 
about the rights of children? 
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Precocious Puberty 


| Efficacy of Leuprolide Therapy 
| in Children With Central 


pas Michael S. Kappy, MD, PhD; Thomas Stuart, RN, BSN; Alvin Perelman, MD 


è Eight girls with central precocious 
“puberty were treated with the long-act- 
“Ing gonadotropin releasing hormone an- 
-< alogue leuprolide acetate (Lupron) for a 
period of six to 18 months. Suppression 
of gonadotropin and estradiol secretion 
and. regression of secondary sexual 
_. characteristics and menses were ob- 
served while patients received a subcu- 
taneous dose of 35 to 40 ug/kg/d. Growth 
city was slowed in all but one pa- 
tient, and the rate of skeletal maturation 
“was slowed even more, resulting in a 
Stabilization or improvement in pre- 
dicted adult height. There were no major 
side effects. Although the long-term ef- 
fects of leuprolide therapy cannot be 
determined with this study, it appears to 
~: -be efficacious in the treatment of central 
_. precocious puberty. 
-<C {AJDO 1988;142:1061-1064) 











precocious puberty creates many 
problems. Development of second- 
-ary sexual characteristics is often em- 
: barrassing for the child and may cause 
difficulties at school or at home, lead- 
‘ing to behavioral and school-related 
problems. Children with precocious 
uberty may also fail to reach an adult 
height in accordance with their ge- 
etie potential; this, too, may contrib- 
ute to -behavioral/social problems. For 
these reasons, attempts have been 
made over the years to treat children 

+ -~ with precocious puberty using a vari- 
-ety of hormonal interventions, includ- 
ing medroxyprogesterone acetate, cy- 
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proterone acetate, and danazol. All 
these agents have proved to be unre- 
liable and not efficacious. 

Over the last ten years, analogues 
of gonadotropin releasing hormone 
(Gn-RH) that would function as inhib- 
itors or superagonists of the natural 
hormone have been synthesized.) 
These agents block the normal pulsa- 
tile secretion of Gn-RH and lead to 
suppressed secretion of follicle-stim- 
ulating hormone (FSH) and luteiniz- 
ing hormone (LH). Thus, the progres- 
sion of central precocious puberty is 
interrupted. Mansfield et ak and 
Comite et al’ reported their successful 
experience using the Gn-RH agonist 
D-Trp*-L-Pro*-NEt-Gn-RH for peri- 
ods of six and 18 months. Other stud- 
ies, using the same analogue“ or Bu- 
serelin (D-Ser(tBu)*-GnRH-EA®),’ 
confirmed the success of superagonist 
therapy in the treatment of central 
precocious puberty, 

The unavailability of these com- 
pounds led us to use a commercial Gn- 
RH analogue, leuprolide acetate (Lu- 
pron, TAP Pharmaceuticals, North 
Chicago, Ill), which is as efficacious as 
those previously reported. Leuprolide 
is the D-Leu*, des Gly-NH,"-L- 
proethylamide® analogue of Gn-RH 
and has been used for several years 
with success in the treatment of pro- 
static carcinoma.’ This treatment re- 
sulted in an initial rise in the serum 
gonadotropin concentration and an in- 
crease in the serum testosterone con- 
centration, but there was long-term 
suppression of testosterone secretion 
after the first 14 to 28 days of ther- 
apy.” The drug was reported to have 
no serious adverse effects in humans 
or in animals, excepting atrophic 
changes in sex organs.” 
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PATIENTS AND METHODS 


Eight girls were diagnosed as having. 
central precocious puberty, as determined = 
by the following criteria: (1) Tanner staging © 
statistically in advance of normal limits for ~ 
chronological age, (2) pubertal FSH/LH 
response to Gn-RH testing, (3) growth 
velocity increase more than 2. SDs: foro © 
chronological age, and (4) skeletal matū- 
ration increase more than 2 SDs for chron- 
ological age. Only one patient failed to- 
meet all criteria, and she fulfilled all but . 
rapid growth velocity for age. 

The study was conducted under IND No, 
26,910 of the Food and Drug Administra- 
tion, Public Health Service. Informed con- 
sent was obtained from the children and: 
their parents in accordance with the instik 
tutional review boards of both hospitals, 
The children were seen every three months _ 
for interval history; physical examination; 
including assessment of height by stadio- 
meter, weight, and Tanner stage; and labeo | 
oratory examination, consisting of assess- 
ment of morning basal serum FSH, LH, 
and estradiol concentrations (means of two. 
determinations taken 15 minutes. apart) 
The Gn-RH tests were performed at some” _ 
visits until prepubertal or no increase in 
FSH or LH above baseline was achieved, 
and occasionally afterward, and consisted’ 
of blood specimens being drawn at 0, 20; 
40, 60, and 90 minutes after administration. 
of an intravenous dose of Gn-RH (Factrel) 
60 wg/m.? Serum gonadotropin and estra- 
diol concentrations were determined by © 
radioimmunoassay at each institution using 
established commercial methods (Diagnos- 
tics Products Corp, Los Angeles). Roent- 
genograms to determine bone age were 
obtained every six months.and were read 
by a single observer (M.S.K. and A.P) at 
each institution. a 

Leuprolide acetate (D-Leu’, des Gly 
NH,”-L-Pro ethylamide® analogue of Gn- | 
RH) was administered by daily subcuta- 
neous injection. Initial doses of less than. 
35 g/kg proved to be ineffective in sup- 
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5 9.3 Arrested hydrocephalus 
6 3.7 ‘None 
7 8.0 Quadrigeminal cyst 
shunted hydrocephalus 
8 . 7.8  Suprasellar cyst 
shunted hydrocephalus 


















































which then resolved. 


nd all patients, as of this writing, have 
~ been followed up for up to 18 months (mean, 
¿11 months; range, six to 18 months) of 
_ suppressed gonadotrope function while re- 
ceiving 35 to 40 ug/kg/d. 

Significance of differences between 
“means was determined using Student’s t 
-test (two-tailed). 


RESULTS 


-The Table shows the clinical and 
hormonal characteristics of the pa- 
tients enrolled in this study. Ail but 
two of the girls had central nervous 
system abnormalities such as a seizure 
disorder of unknown origin, hydro- 
cephalus, brain tumor, or cyst. All but 
ne patient. were under the age of 9 
years, and all but one showed exces- 
sive growth velocity for age. They all 
had bone ages and Tanner stages that 
were significantly advanced for their 
chronological age. Patient 5 was first 
‘seen at age 9.3 years but had shown 
rapid growth for two years and breast 
and pubic hair development since the 
age of 7.8 years. 

There was considerable variability 
basal serum gonadotropin concen- 
rations, but all girls showed at least 
hreefold rises in serum FSH and LH 
oncentrations after Gn-RH stimula- 
tion. Serum estradiol concentrations 
were elevated in only five patients, 
and there was no correlation between 
erum estradiol concentration and 
_ breast development. Three of the girls 
hada history of early menses before 
_ beginning therapy, and one other had 
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Growth Rate, Bone 





Tanner Stage 
eamat aaaeeeaa 
Pubic 


em/y Age,y Breast Hair 





15.1 10.7 2-3 2-3 + 

8.0 11.5 2 2-3 + 
10.6 9.2 2 2 oe: 
10.8 10.5 3 3 a 


*FSH indicates follicle-stimulating hormone; LH, luteinizing hormone; and Gn-RH, gonadotropin releasing hormone. 
+Plus sign indicates presence of menses; minus sign, absence of menses. Patient 6 experienced a withdrawal bleeding after the first two weeks of therapy, 


“Peak FSH and LH levels were measured following Gn-RH stimulation. 


FSH or LH Level, IU/L; 
Estradiol Level, pg/mL 


ZA 


Peak FSH 
Level 


Basal LH 
Level 


FSH Level 










3.2 39.0 0.2 156.8 <20 
15.2 46.0 3.7 153.0 80 
27 189 5.8 58.4 60 





Peak LH 
Level 


Estradiol 
Level 


Basal 


Fig 1.—Effect of treatment on basal serum gonadotropin and estradiol concentrations.and -< 
on gonadotropin response to gonadotropin releasing hormone. (Gn-RH) stimulation. Values 
are mean + SEM. Follicle-stimulating hormone (FSH) levels are given in international © 
units per liter; luteinizing hormone levels, international units per liter; and estradiol levels, 
picograms per milliliter (to convert estradiol levels to picomoles per liter, multiply by 3.671). 
Open bar indicates pretreatment; hatched bar, during treatment; single asterisk, P<.05; 
double asterisk, P<.02; and triple asterisk, P<.01. 


episodes of withdrawal bleeding 
within the first two weeks of hormonal 
therapy, which then resolved. 

As shown in Fig 1, there were no 
significant differences in basal serum 
FSH or LH concentrations before or 
during therapy. Peak serum gonado- 
tropin concentrations after Gn-RH 
stimulation fell significantly to levels 
that were statistically indistinguish- 
able (P>.05) from basal levels. Thus, 
there was chemical evidence for sup- 
pression of gonadotropin. secretion 
during therapy. This was usually ob- 


tained after two weeks of a regimen of: 


daily doses of leuprolide acetate (35 to 
40 wg/kg). Serum estradiol concentra- 


tions also fell significantly during 
therapy. 

The effects of treatment on the pa- 
tients’ Tanner staging showed that an 
equal number of girls had an advance, 
no change, or regression in breast 
development. In contrast, the major- 
ity of girls showed either regression 
or no change in pubic hair, and menses ` 
ceased in the three girls with early- 
menarche. : 

All but one of the girl: showed a 
decrease in height velocity (Fig 2), and 
mean (+ SEM) height velocity fell 
from 12.6+ 1.2 em/y before treatment 
to 7.4+0.8 em/y during treatment 
(P<,001). After one year of therapy, 
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Height Velocity, cm/y; Weight Velocity, kg/y 
> œ 
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0.0 


-4.0 
Pretreatment 





Treatment 


Treatment 


Pretreatment 


Fig 2.—Effect of treatment on growth and weight velocities. Horizontal lines indicate mean 
+ SEM. Asterisk indicates P<.001, treatment vs pretreatment. 


one of the girls experienced a reduc- 
tion in height velocity to below the 
normal limit for her bone age. The 
lowest posttreatment growth veloci- 
ties were found in the older girls 
(r= —.81, P<.01) or in those with the 
most advanced bone age (r= —.82, 
P<.01) at diagnosis. The effect of 
treatment on weight gain was less 
consistent, but mean (+ SEM) weight 
velocity decreased slightly, but not 
significantly, from 6.1+1.1 kg/y to 
4.8+1.7 kg/y during therapy. 

A mean (+ SEM) ratio of change in 
bone age to change in chronological 
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age (ABA-ACA) of 1.49+0.15 was 
found prior to the institution of ther- 
apy and decreased during therapy to 
a mean value of 0.84+0.11 (P<.001). 
Mean pretreatment change in bone 
age to change in height age ABA- 
AHA ratio was 1.80+0.12, and de- 
creased to 0.72+0.11 during treat- 
ment (P<.001). 

The predicted final heights of all 
girls when first seen, which were es- 
timated using the tables of Bayley and 
Pinneau,” were already significantly 
less than expected, as based on their 
mid-parent stature (data not shown). 


Leuprolide Therapy in Central Precocious Puberty—Kappy et al 


+15 


+10 


O N 


+§ 


? 


Change in Predicted Height, cm 


=20 
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Untreated Treated 
Patients Patients 


Fig 3.—Change in predicted height from 
date of diagnosis. Data on untreated girls 
were calculated from report of Sigurjons- 
dottir and Hayles.** Horizontal lines indicate 
mean + SEM. 


Furthermore, all but one of the girls 
had initial predicted heights that were 
even less than those of their mothers. 
After 18 months or less of treatment, 
all but two of the girls had predicted 
final heights that were within 1 cm of 
their initial prediction or were gains 
of up to 8 em (Fig 3). Only one girl 
showed a decrease in predicted height 
of more than 2 cm. She was the patient 
who showed the most rapid weight 
gain during the course of therapy, such 
that maintenance of a suppressive 
dose of leuprolide was difficult; this 
may have prevented her from realizing 
the full effects of therapy. 
Comparative data on ten untreated 
patients who had reached adult height 
were taken from the study of Sigur- 
jonsdottir and Hayles." This study 
was used as a source of information on 
untreated patients, and is one of the 
only published studies where early 
height predictions based on bone age 
were compared with final heights. The 
changes in predicted height for these 
girls were quite variable, as shown in 
Fig 3. Although there was a mean loss 
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of 3.2 cm in the untreated group, 
compared with a mean gain of 2.0 em 
for our treated group, the difference 

was not statistically significant. 
Side effects reported by patients 

included a mild, intermittent rash for 
a two-week period, which disappeared 
_ when simultaneously administered an- 
tibiotic therapy was discontinued. In 
addition, one patient reported occa- 
sional hot flashes during therapy with 
leuprolide. 


COMMENT 


<o Our study demonstrates the effec- 
tiveness of leuprolide therapy in the 
- treatment of central precocious pu- 
-perty in girls. Although the percent- 
< age of patients with central nervous 
¿system abnormalities was higher in 
the present study than in the much 
larger National Institutes of Health, 
- Bethesda, Md, study,‘ there were no 
significant differences in responses to 
“therapy between children with idio- 
pathic precocity and those who had 
central nervous system abnormalities. 
Suppression of gonadotrope func- 
tion was evidenced by a marked de- 
crease in peak serum FSH and LH 
~-concentrations after Gn-RH stimula- 
- tion. Changes in basal serum FSH and 
_ LH concentrations or in serum estra- 
diol concentrations were not as signif- 
itant, suggesting that Gn-RH testing 
is necessary to monitor hormonal re- 

` sponses to therapy. Two girls in our 
_ study who decided to discontinue leu- 
:-prolide therapy had a prompt return 
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of Gn-RH-stimulated serum FSH and 
LH concentrations into the pubertal 
range. 

The absence of pubertal serum es- 
tradiol concentrations in some of, the 
girls who showed estrogen effect on 
physical examination is similar to that 
reported by Boepple et alë and may be 
due to cyclical estrogen secretion, and/ 
or relative lack of ability on the part 
of the physician to distinguish be- 
tween prepubertal and mildly elevated 
serum estradiol concentrations using 
current radioimmunoassay methods. 
Nevertheless, signs of estrogen stim- 
ulation, such as breast development, 
either regressed or did not advance in 
the majority of our patients. In an- 
other study, vaginal cytologic studies 
also showed a return to a less-stimu- 
lated appearance during therapy.® 

Marked decreases in height velocity 
with the current treatment regimen 
were also observed in all but one of 
our patients. Although the height ve- 
locity fell below the normal range for 
bone age in one of the girls, her serum 
somatomedin-C concentration and 
thyroid function remained normal. For 
most of the girls, the slowdown in 
skeletal maturation was more pro- 
nounced than that in height velocity, 
resulting in a stabilization or increase 
in predicted adult height, although the 
effects of leuprolide therapy on our 
patients’ adult heights will not be 
known until they have reached matur- 
ity. 

The effective dose of leuprolide ac- 
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e The recurrence of neonatal hyper- 
bilirubinemia (NHB) in full siblings was 
studied in 3301 live infants born between 
1966 and 1986 to 1669 male US Army 
veterans who were part of a nationwide 
health study. The study population in- 
cluded 580 sibships with one infant, 679 
with two, and 410 with three or more. 
Hospital of birth medical records were 
abstracted on these children. Neonatal 
hyperbilirubinemia was defined as pres- 
ent if the recorded peak bilirubin level 
was greater than 205 pmol/L in the ab- 
sence of hemolytic disease of the new- 
born. The risk of NHB in newborns who 


“have one or more prior sibs with NHB 


was 3.1 times higher than that of new- 
-borns who have prior sibs without NHB 


= < (10.3% vs 3.6%). Simultaneous adjust- 
ment for risk factors for NHB, such as 


feeding patterns, year of birth, maternal 


-obstetric events, and infant health vari- 


ables, did not explain the excess risk of 
NHB in sibs. Moreover, the risk of severe 
NHB (peak bilirubin level, >257 pmol/L} 
in newborns who have one or more prior 
sibs. with severe NHB was 12.5 times 
higher than that of newborns who have 
prior sibs without severe NHB (10.5% vs 
0.9%). Separate analyses in sibships 
where all sibs were breast-fed and in 


_ ‘sibships where all sibs were bottle-fed 


gave similar results. These data clearly 
suggest the familial nature of NHB. The 
higher risk of recurrence of NHB in sibs 
does not seem to be due to known 
environmental risk factors for NHB. 

.. (AJDC 1988;142:1065-1069) 


[Typerbilirubinemia is one of the 
‘most common medical problems 
occurring during the neonatal period. 
< While some jaundice is almost a uni- 
versal occurrence in neonates and is 
benign,’ 5% to 20% of infants have 
been described with peak bilirubin 
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~ Recurrence Risk of Neonatal Hyperbilirubinemia in Siblings : 


levels exceeding 205 wmol/L, and 0.5% 
to 5% of infants may have peak biliru- 
bin levels exceeding 257 ymol/L,?* 
possibly requiring therapeutic inter- 
vention. The pathogenesis of neonatal 
hyperbilirubinemia (NHB) is complex 
and may involve multiple pathways in 
bilirubin metabolism.’ The causes of 
NHB are also varied and may involve 
the interrelationship of multiple fac- 
tors. Some of the “risk factors” that 
have been associated with increased 
occurrence of NHB include race/eth- 
nicity,*® prematurity and low birth 
weight," epidural anesthesia," la- 
bor induction,” male gender," breast- 
feeding,“ infections, and neonatal 
weight loss.?” 

While numerous studies have inves- 
tigated the relationship between ob- 
stetric and early neonatal factors and 
the occurrence of NHB, little is known 
about the role of genetic factors. Sev- 
eral hemolytic diseases of the newborn 
have known mendelian patterns of 
inheritance, including blood group 
alloimmunization disorders (eg, Rh in- 
compatibility), erythrocyte biochemi- 
cal defects (eg, pyruvate kinase defi- 
ciency), and erythrocyte structural 
abnormalities (eg, hereditary sphero- 
cytosis).® Also, a few nonhemolytic 
disorders associated with NHB have a 
mendelian basis, such as Criggler- 
Najjar, Gilbert’s, and Dubin-Johnson 
syndromes. Moreover, a few familial 
cases of severe transient NHB have 
been reported by Lucey et al and 
Arias et al. Except for possibly Gil- 
bert’s syndrome, these nonhemolytic 
disorders are quite rare and can ac- 
count for only a small proportion of 
NHB cases. More recently, in a study 
of 422 full siblings born in two Danish 
hospitals, Nielsen et al found a highly 
significant correlation in peak biliru- 
bin levels between siblings, which was 
independent of the presence of known 
risk factors for NHB, such as breast- 
feeding and gestational age. To our 
knowledge, no systematic population- 
based survey of the recurrence risk of 
idiopathic NHB among siblings has 
been conducted in the United States. 

In this study, we investigated the 
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recurrence risk of neonatal hyperbili-'. 
rubinemia (peak bilirubin level 
>205ymol/L) and severe NHB (peak 
bilirubin level, >257 pmol/L) in 1669. 
sibships with 3301 neonates who were 
part of a nationwide health study of. 
the reproductive outcomes of male US 
Army veterans. After excluding cases 
of hemolytic disease due to blood 
group incompatibility, we documented 
a strong familial component in NHB 
and severe NHB that was independent 
of the effects of known environmental 
risk factors for NHB. 


PATIENTS AND METHODS 
Study Population 


Infants in this study were offspring of ~ 
1669 male US Army veterans who entered’ 
the Army between 1965 and 1971 and who. 
participated in a nationwide study of vet- 
erans’ health. Details of the study design 
and data collection are published else- 
where." During the medical interview, par- 
ticipants were asked about all of the live- 
born and stillborn infants they had 
conceived. For each child, the interviewer 
obtained the child’s full name, date of birth, __ 
name and location of birth hospital; 
mother’s maiden name, and mothers name 
at the time of birth. Written authorization 
was obtained from each man to access. 
hospital newborn medical records of all 
children under the age of 18 years. Fewer: 
than 1.5% of all men refused to participate _ 
in this study. Photocopies of hospital new- 
born records were obtained for nearly 92% 
of the children. All children in the study 
were born between 1966 and 1986, inclu- 
sive. ee 











Medical Record Abstraction 


Trained staff from the Centers for Dis- 
ease Control, Atlanta, abstracted and 
coded relevant medical information from: 
newborn records, including the following: 
(1) maternal information: age, gravidity, 
parity, education, marital status, prenatal 
events, labor and delivery complications, 
method of delivery, use and type of obstet- 
ric anesthesia; and (2) child information: 
final diagnosis, Apgar score at one and five 
minutes, birth weight, newborn anthropo- 
metric measurements, gestational age (pri-.. 
marily derived using information from the 
date of the first day of the last menstrual < 
period; when such information was missing, 
the gestational age recorded by the attend- 
ing physician was considered), presence © 
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and types of congenital malformations, 
complications and medical conditions dur- 
hospitalization, presence of neonatal 
jaundice, highest observed bilirubin level, 
status at discharge, and date of discharge. 
All medical conditions were coded by a 
rained staff member using the Interna- 
ional Classification of Diseases, ninth 
revision.” 


‘Sibship Reconstruction 


Of 3495 infants considered for this anal- 
ysis; we excluded 92 infants who had a 


‘different mother’s name from the rest of . 


_ the sibship (paternal half sibs), 34 infants 
“who were members of a twin delivery (in 
the event of a twin birth, only one of the 
-infants was randomly included in the anal- 
ysis), 18 stillbirths, and 50 infants whose 
-records showed evidence of hemolytic dis- 
‘ease of the newborn due to blood group 
_ incompatibility or other hereditary hemo- 
lytic disorders (International Classifica- 
tion of Diseases, ninth revision, codes: 
18-774.1). 
The final sample of eligible infants for 
he analysis.(8301 neonates) was arranged 
o sibships by sorting the records by the 
father’s unique identification number and 
chronologically by the date of birth. As 
shown in Table 1, the 3301 infants were 
part of 1669 sibships. There were 580 sib- 
“ships with one infant in this analysis and 
-1089 sibships with two or more siblings 
(with a. maximum size of seven siblings). 


Definition of Outcome Variables 


In this analysis, we defined NHB by the 
presence of the highest observed bilirubin 
level exceeding 205 pmol/L. For the anal- 

sis of sibling recurrence of NHB by sever- 
ty of jaundice, we further defined the three 
‘ollowing levels of jaundice: (1) mild if 
jaundice was noted in the record and/or 

highest bilirubin level was 205 pmol/L 

r less, (2) intermediate if highest biliru- 

in level. was between 205 pmol/L and 

_ 257 pmol/L, and (3) severe if the highest 
bilirubin level exceeded 257 pmol/L. 


Statistical Analysis 
To address the question of recurrence of 


NHB among siblings, we eumpasas therate 
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No. of 


ce ira 
237/<2500 g 
<37 

Not recorded 


‘Race 
White 


Black 
Other 
Not recorded 


“Sex 
M 


F 


Plurality 
Singleton 


Twin 


1966-1970 


1971-1975 
1976-1980 
1981-1986 


| Type of delivery — 
Vaginal 


Cesarean section 
Not recorded 


Not recorded 
~ Local/none 
Epidural 
Spinal 
General 
Other/not recorded 


Feeding — 
Bottle 


Breast 

Other/not recorded 
Apgar score at 1 minute’ 

<7 


7-10 
Not recorded 
*P<.05, , 


of NHB in children who had one or more 
previous sibs with NHB with the rate of 
NHB in children who had previous. sibs 
with no NHB; Odds ratios (ORs) and 95% 
confidence intervals were computed using 


0.54-3.43 
0.67-1.53 


0.45-1.43 
0.86-2.57 
0.82-2.76 


0.69-1.65 
0.99-2.61 
0.43-3.53 
0.55-1.40 


0.46-1.07 
0.55-1.25 
0.28-0.93 


0.32-1.64 
0.61-1.62 


0.35-1.40 
0.37-0.86 


1.46-3.01 


0.42+1.16 


the Statistical Analysis System package." 
We considered analyzing the number of 
prior sibs with NHB for. sibships of three 
‘or more, but there were only two infants 
who had two prior sibs with NHB. There- 


: Naeraa Uoortibinenia iioun etal 











Status of 
Prior Sibs 


No NHB 


i Variable* 
: Sibling pairwise odds ratio 


“Near of birth 
1975 


> 1975 


- Gestational age, wk/birth weight, g 
237/22500 g 


2=97/<2500 g 
<7 
_ Not recorded 
Type ‘of feeding 
` Bottle 
Breast 
Other 
:, Neonatal asphyxia 
.4-minute Apgar score, 7-10 
-~ ¥-minute Apgar score, <7 
oS Not recorded 














Risk of NHB, 
% (No.) of Patients 


10.34 (9) 


















Odds Ratio 
(Confidence Interval) 


4.97 (83) 
3.56 (55) 






3.13*(1.39-6.84) 


95% 
Confidence 
Interval 


1.18-4.74 


Adjusted 
Odds Ratio 


1.03-2.15 
0.66-5.62 
1.42-3.94 


0.52-1.32 
1.27-2.71 
0.70-1.99 
0.99-2.89 
0.52-1.59 


*Other v variables considered were plurality, race, maternal age, gravidity, and type of delivery. 


 4P<.08. 


fore, no meaningful analysis could be done 
with these sibships. 
> To examine whether the familial risk of 
NHB is independent of other known risk 
factors for NHB, it was important to con- 
‘sider several factors that can act as poten- 
“tial confounders by recurring in sibships, 
-For example, if mothers tend to breast- 
_ feed the second child if the first child was 
breast-fed, then breast-feeding could ac- 
unt for the’ apparent excess of NHB 
/ in siblings. Other potentially confounding 
factors considered in the analysis were 
race (white, black, other), sex (male, fe- 
<c: małe), plurality (single, twin), gestational 
 age/birth weight (237 wk/=2500 g, <37wk/ 
2500 g, and <87 wk/<2500 g), year of 
‘birth (five-year intervals), maternal age 
(five-year intervals), gravidity (1,2, and 
- 3-+), type of delivery (vaginal, cesarean 
» section), obstetric anesthesia (local, epi- 
dural, spinal, general), and neonatal as- 
. phyxia (Apgar score at one minute, <7, 7 
to 10). ; 
To simultaneously öhaider familial risk 


DIN 


in addition to other factors in predicting 
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the risk of NHB, the standard logistic 
regression analysis could not be used be- 
cause it relies on the assumption of inde- 
pendence for outcomes between individuals 
—an assumption that is violated by corre- 
lated sibship data. Instead, we used a 
modified logistic regression model pro- 
posed by Connolly and Liang” that takes 
into account the independence problem. 
This model uses in its logistic form a con- 
ditional probability function for each child 
in a family given the number of positive 
outcomes in the remaining children. Be- 
cause the logistic form is defined as a 
conditional probability function within a 
family, the independence assumption is not 
required. The model yields a sibling pair- 
wise OR—the ratio of the odds of NHB in 
a child given that the prior sib had NHB 
over the odds of NHB in a child given that 
the prior sib did not have NHB. Also, the 
pairwise OR using this model takes into 
aecount differences in family size that may 
explain apparent increases of the number 
of affected infants in sibships with increas- 
ing sibship size. 
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Factors Affecting the Risk of NHB 
in the Study Population 


The rate of NHB in the entire new 
born population was 4.5% (147/3301) 
Table 2 shows the results of the un 
adjusted analyses of maternal an 
infant variables associated’ wit! 
the rate of NHB in the study popu- 
lation. Several factors were ‘signifi 
cantly associated with variation i 
the risk of NHB. These included pre- 
maturity (<37 weeks, OR=2.23) 
black race (OR = 0.37), breast-feeding 
(OR=2.10), and neonatal asphyxi 
(Apgar score at one minute, <7 
OR = 1.86). For other factors, there 
was a suggestive (but not statistically 
significant) association with -the 
risk of NHB. These included small 
for gestational age (>37 weeks an 
<2500 g, OR=1.99), twin deliver 
(OR =2.03), year of birth (1976 t 
1980, OR=1.48; 1981 and beyond 
OR = 1.51), and maternal age (30: to 3: 
years, OR = 1.61). 











































Unadjusted Sibling 
Recurrence Risk of NHB 


Table 3 shows the rate of NHB b 
sib order and NHB status of prio: 
sibs. The rate of NHB in the first chil 


Among second- or higher-order chil 
dren, the risk of NHB was 3.13 time: 
higher among those who had one or 
more prior sibs with NHB compared 
with those who had prior sibs with n 
NHB (10.34% vs 3.56%, P<.05). Ther 
were only two children who had two 
affected prior sibs; one of them had 
NHB (recurrence risk, 50.0%). 


Results of Logistic 
Regression Analysis 


Table 4 shows results of the modified 
logistic regression analysis: that si 
multaneously considers multiple fac 
tors associated with the risk of NHB 
in addition to the sib pairwise OR. Th 
final variables that remained. predic- 
tive of NHB in the model were year o 
birth (after 1975 vs 1975 or before 
adjusted OR = 1.49), prematurity (<8 
weeks, adjusted OR =2.87), breast 
feeding (adjusted OR = 1.85), and ne- 
onatal asphyxia (Apgar score at one 
minute, <7; adjusted OR= 1:69). In. 
addition, the sib pairwise OR re- 
mained significant in the model. New 
borns who had a prior sib with NHB 
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__ tohave NHB compared with newborns 
-who hada prior'sib without NHB (95% 
confidence intervals, 1.18 to 4.74). 


Sib Recurrence of NHB in 
Breast-fed and Bottle-fed Sibships 


To further examine the relationship 
of breast-feeding with the recurrence 
of NHB in sibs, we examined the risk 
of NHB separately in sibships where 
all children were breast-fed and in 
sibships where all children were bot- 
tle-fed, As shown in Table 5, in breast- 
fed sibships, newborns with prior sibs 
with NHB were 3.43 times more likely 
“to have NHB than were newborns 
whose prior sibs did not have NHB 
(15.68% vs 5.12%, P<.05). Also, 
among bottle-fed sibships, newborns 
_ who had one or more prior sibs with 
_ NHB were 3.74 times more likely to 
have NHB than were newborns who 
had prior sibs with no NHB (11.76% 
_ vs 3.44%). This latter difference was 
not statistically significant at the .05 
level. 


Sibling Recurrence of NHB 
by Level of Jaundice 


Table 6 shows sibling recurrence 
risks by level of jaundice. A clear 
trend of increasing sibling risk with 
increasing severity of hyperbilirubi- 
“nemia was observed. When severe 
- “NHB was examined (bilirubin level, 
- >257 pmol/L), newborns with prior 
sibs with severe NHB were 12.5 times 
more likely to have severe NHB com- 
pared with newborns who had prior 
_ sibs without severe NHB (10.5% vs 
0.9%). For moderate jaundice (biliru- 
_ = bin levels between 205 pmol/L and 
_. 257 pmol/L), the sibling OR was 4.10 
(8.82% vs 2.30%), while for mild jaun- 
-dice (bilirubin level, <205 pmol/L), 
the sibling OR was 2.72 (25.30% vs 

11.09%). 












COMMENT 


The main findings of this nationwide 
newborn survey are (1) that the recur- 
“rence risk of NHB is increased in full 
sibs of infants with NHB compared 
< with full sibs of infants without NHB; 
(2) that the excess risk of NHB in 
siblings is independent of the effect of 
known risk factors for NHB, such as 
_ breast-feeding, prematurity, and other 
maternal and infant. characteristics, 
_ that may recur in sibships; (3) that the 
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were found to be 2.37 times more likely 








All Siblings Breast- 
Child Statusof ~ 
Order Prior Sibs N % No. 
1 ary 701 685 48 

i 391 5.12 20 1.00 
22 


1+ NHB 32 15.63 












tP<.05 


ed* 





OR (95% C) N 


5 3.43ł (1.04-10.7) 


*OR indicates odds ratio; CI, confidence interval. 









| Siblings Bottle-fed 





% No. . OR (95% Cl) 
1058 2.93 31 
610 3.44 21 1.00 


17° 11.76 2 3.74 (0.39-18.9) 


















Table 6. —Sibling Recurrence Risks of Neonatal Hyperbilirubin r 
; Highest Bilirubin Level 


Highest Bilirubin Level, amol 





=205 
Peak of areen 
Child Prior 


Order Siblings N % 


oR 
(95% Cl) 


205-257 


>257 


OR OR 
N % (95%CI N % (95% Cl) 





1 wes 1669 8.15 
No NHB 1389 11.09 1.0 
22 


1+ NHB 166 25.30 2.72t 
(same range) 


TP<.01. 


excess risk of NHB in sibs is most 
notable for severe neonatal jaundice 
(peak bilirubin level, >257 pmol/L) 
and least notable for mild jaundice 
(peak bilirubin level, =205 pmol/L); 
and (4) that the excess risk of NHB in 
siblings is not consistent with a simple 
mendelian basis (about 10% to 15% 
recurrence risks). 

Before discussing the implications 
of these findings, it is important to 
consider the study’s strengths and lim- 
itations. First, newborns in this study 
were part of a larger study of the 
reproductive outcomes and health of 
children of male US Army veterans. 
How representative is this sample of 
US newborns in general, and can the 
findings found here be generalized to 
other newborn populations? While 
replication of the study in other pop- 
ulations is desirable to test the consis- 
tency of our findings, we believe that 
our sample is suitable to study NHB 
and that it is not biased in any system- 
atic fashion for several reasons: (1) the 
rates of NHB found here are similar 
to those reported in other newborn 
populations! and seem to reflect an 
increase over time; and (2) several 
risk factors for NHB found in other 
populations were also documented in 





1669 3.65 
1389 2.30 1.0 


(1.81-4,07) 


*OR indicates odds ratio; Cl, confidence interval. 





1669 1.32 
1389 0.94 1.0 


19 10.53 12.5t 
(2.29-65.3) 


68 8.82 4.10T 


(1.48-10.8 


this sample, notably gestational age 
and breast-feeding. On the contrary, 
we believe that the study population 
has some unique advantages: (1) the 
sample is nationwide and derived from 
a mixture of hospitals (rural, urban, 
primary, tertiary, community, and 
teaching) and results from different 
hospitals and geographic locations 
were similar; and (2) the sample covers 
a period of 21 years during which time 
obstetric and neonatal practices have 
undergone numerous changes, includ- 
ing earlier hospital discharge of new- 
borns. That the sib recurrence in NHB 
is found despite these variations adds 
further strength to the findings. 

Second, data on the presence of 
neonatal jaundice were collected ret- 
rospectively by reviewing newborn 
medical records. The laboratory meth- 
ods of bilirubin measurements and 
quality control procedures were prob- 
ably different among different hospi- 
tals and certainly cannot be evaluated 
here. Such variation is unlikely to have 
introduced a systematic bias in our 
findings. : 

Third, could our findings be attrib- 
uted to detection bias? For example; 
if the first child of a sibship had high 
bilirubin levels that necessitated ther- 
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h 


apeutic intervention, such as photo- 
therapy, parents and physicians may 
look. more closely for jaundice in a 
subsequent. child, leading to closer 
monitoring of bilirubin levels and de- 


tection of NHB that may have gone 


otherwise undetected. However, while 
detection bias could operate in in- 


> stances of mild jaundice (bilirubin 
evel, <205 pmol/L), it is unlikely to 


operate when the bilirubin level is 
above 205 pmol/L, and less so if the 
level is more than 257 pmol/L. The 
fact that we found a stronger sib re- 
currence risk of NHB with more se- 
vere jaundice argues against the ef- 
fects of detection bias in this study. 
The excess risk of neonatal hyper- 


c: i bilirubinemia found in this study is 





; consistent with the high correlation in 
bilirubin levels in sibs found by Niel- 
sen et al® in Denmark. Consistent 


with the study by Nielsen et al is the 


- -Anability of obstetric and infant vari- 








ables to account for the familial asso- 
: dation. One apparent discrepancy is 


that breast-feeding was associated 
with a decrease in bilirubin levels in 
the study by Nielsen et al, a finding 
at odds with those in this study and 
the literature. 

The familial nature of NHB may be 
due.to a combination of genetic and 
environmental factors. Although the 


~ known environmental risk factors for 


NHB could not explain the excess risk, 


‘unmeasured environmental factors 


not documented in previous investi- 
gations of NHB could be operating. It 


© would be difficult on the basis of the 
“data presented herein and those of 


Nielsen et als to conclude that the 


~ familial nature of NHB can be ex- 
plained. exclusively on the basis of 
_ genetic factors. The potential role of 


7 environmental factors was suggested 
«by Drew and Kitchen,” who found a 










decline in the incidence of NHB in 
Greek migrants who had moved from 
high-risk to low-risk areas. 

Familial and genetic factors could 
be operating in the pathogenesis of 
NHB along one or more pathways of 
bilirubin metabolism. First, hyperbil- 
irubinemia can occur because of an 
increased load of bilirubin due to in- 
creased red blood cell load or turnover 


(half-life, hemolysis, structural abnor- 

malities, or sequestered blood). While 
hemolytic diseases such as Rh and 
. ABO blood group incompatibility have 
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been ruled out in this study, familial 
factors may still be involved at this 
stage. For example, increased biliru- 
bin production has been suggested 
recently to partially explain the excess 
risk of NHB in Navajo neonates.° 

Second, familial factors could be 
operating via effects on the conjuga- 
tion and/or transport of bilirubin. Con- 
jugation is affected by a reduction of 
the activity of hepatic glucuronyl 
transferase (GT) enzyme. The well- 
known autosomal recessive Criggler- 
Najjar syndrome (type I) is associated 
with complete absence of the enzyme 
and is too rare to account for familial 
clustering in such a sample of neo- 
nates. On the other hand, reduced 
hepatic GT is also seen with the milder 
form of the Criggler-Najjar syndrome 
(type II) and with Gilbert’s syndrome. 
The latter entity may be a rather 
common autosomal dominant disorder, 
affecting up to 6% of the normal pop- 
ulation.© Although it has been sug- 
gested that neonatal jaundice may be 
an early manifestation of Gilbert’s syn- 
drome, this has not been documented 
in large-scale studies. Further studies 
need to document the magnitude of 
this entity in the population and to 
assess whether it can explain the fa- 
milial nature of NHB. Moreover, fa- 
milial factors could affect the trans- 
port of bilirubin. A decrease in the 
activity of hepatic glutathione-S 
transferase-B (ligandin) can lead to 
unconjugated hyperbilirubinemia.® To 
our knowledge, no genetic syndromes 
have been associated with abnormali- 
ties in this enzyme. 

Third, familial factors could be op- 
erating via the enterohepatic circula- 
tion of bilirubin. The role of entero- 
hepatice circulation recently has 
received increasing attention as an 
important mechanism of breast milk 
jaundice.* Factors leading to an in- 
crease in bilirubin enterohepatic 
transport, such as with intestinal ob- 
struction, can certainly contribute to 
NHB. 

Last, the pathogenesis of NHB is 
often multifactorial, with contribu- 
tions from one or more pathways of 
bilirubin metabolism (such as NHB 
seen with prematurity and infec- 
tions).§ 

In conclusion, the findings of this 
study document the familial nature of 
NHB that is present. regardless of 
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breast-feeding and other risk factors. 
It is hoped that future studies will 
investigate more closely the pathoge- 
netic mechanisms in bilirubin metab-  ~ 
olism that are responsible for the ex-. 
cess familial risk, Such work 


potentially can lead to better delinea- 
tion of the multifactorial nature of 


NHB and to the application of effective . 
intervention strategies. 


The authors thank Essie Fuller for secretarial i 
assistance with the manuscript. ; 
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Plasma Prorenin and Renin in Childhood and Adolescence 


. Darrell M. Wilson, MD; David K. Stevenson, MD; John A. Luetscher, MD 


© We studied 108 subjects (age range, 
to 76 years) to determine the effect of 
ge on prorenin (inactive renin), active 
renin, and plasma renin activity in nor- 
mal children, adolescents, and adults. 
_ Children and adolescents had lower pro- 
renin. concentrations and higher plasma 
enin activity and active renin concen- 
rations than did adults. Prorenin con- 
centrations. were positively correlated 
with age over the range of 4 to 76 years, 
while plasma renin activity and active 
: renin concentration were negatively cor- 
“related with age. Plasma prorenin and 
_ active renin concentrations from umbil- 
ical cord blood samples obtained from 
41 newborns and arterial samples ob- 
tained from five infants were higher than 
those in samples obtained from children 
< or adults. 
`: (AJDC 1988;142:1070-1072) 


Reim plays an important role in the 
maintenance of body sodium, 
- plasma volume, and blood pressure in 
children.’ Plasma renin acts by enzy- 
matically cleaving angiotensinogen to 
angiotensin I (AI). Angiotensin I is 
rapidly converted to angiotensin II, 
` which acts as a vasoconstrictor and a 
“stimulus to aldosterone production in 
the adrenal cortex. Renin, secreted 
-into the blood by juxtaglomerular cells 
of the kidneys, is derived from a larger 
precursor. This precursor, initially 
called big renin or inactive renin, is 
now referred to as prorenin.”+ 
_ -Prorenin is present in the plasma of 
normal adults in a concentration five 
o ten times greater than that of active 
renin.’ The plasma prorenin concen- 
tration is elevated in certain patho- 
logic conditions. Diabetic adults with 
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microvascular complications have in- 
creased levels of plasma prorenin.® A 
large, inactive renin was characterized 
in plasma and extracts of a renin- 
secreting Wilms’ tumor removed from 
a hypertensive child.* The purpose of 
this study is to define the normal 
ranges of plasma prorenin, as well as 
plasma renin activity (PRA) and active 
renin (renin activity using sheep an- 
giotensinogen as the substrate), in 
newborns, normal children, and ado- 
lescents. 


SUBJECTS AND METHODS 


Plasma renin activity and concentrations 
of active renin and prorenin were measured 
enzymatically in 50 healthy children and 
adolescents (age range, 4 to 17 years) seen 
in a pediatric clinic. Twenty-eight subjects 
were being seen for a routine health check, 
ten subjects for follow-up of hyperthyroid- 
ism or hypothyroidism (treated and cur- 
rently euthyroid), ten subjects for normal 
variant short stature, and two subjects for 
idiopathic precocious sexual development. 
Blood was drawn only when venipuncture 
was required for clinical reasons. Active 
renin and prorenin concentrations were 
also measured in umbilical cord blood sam- 
ples from 11 normal newborns (gestational 
ages, 36 to 40 weeks; birth weights, 1.9 to 
4 kg) and in plasma obtained from the 
umbilical arterial catheters of five infants, 
1 to 2 days of age. These five infants 
(gestational ages, 37 to 41 weeks; birth 


No. of Cases 


Age, y 


weights, 3 to 4.1 kg) had been admitted to 
the neonatal intensive care unit in mild to 
moderate distress and were judged to be 
clinically stable at the time the samples 
were obtained. Plasma samples from 58 
healthy adults (age range, 19 to 76 years) 
were also assayed to compare with the 
results from the children. All subjects. were 
normotensive on an unrestricted diet, were 
not taking any medications affecting the 
plasma renin concentration, and had nor- 
mal renal function. Samples were obtained 
between 10 am and 4 pm with no restriction 
on activity. These studies were approved 
by the Stanford Committee for the Protec- 
tion of Experimental Subjects. 

Blood was collected in tubes contain- 
ing ethylenediaminetetraacetie acid and 
promptly centrifuged. Plasma was. sepa- 
rated, frozen, and stored at ~ 20°C. Assays 
have been described elsewhere.: In brief, 
PRA represents the rate of formation of 
Al in plasma incubated at 37°C and pH 7.4 
at 37°C, expressed as nanograms of AI per 
liter-second (to convert to nanograms of AI 
per milliliter-hour, multiply by 3.6). Active 
renin concentration was measured using 
added sheep angiotensinogen as the sub-. . 
strate. To determine the total renin concen- 
tration, an identical aliquot of plasma was 
dialyzed first to a pH of 3.3 and then to a 
pH of 7.4 to activate prorenin. The plasma 
prorenin concentration was calculated by 
subtracting the active concentration from 
the total renin concentration. The interas- 
say variation of these assays is 7%, judged 
by internal controls run with each assay. 
As the volume of blood drawn from infants 


Prorenin, 


Active Renin, 
ng of Alles 





Newborns (umbilical 
cord blood samples) 


Infants 
Children 
Adolescent 
Adults 


§+2 
14+2 





41215 0,20+0.16 
*Children ranged in age from 4 to 9 years: adolescents, 10 to 17 years; and adults, 18 years or older. 


ng of Als 


10.00 +7.06+ 
9.04 + 6.84f 
2.52+1.20t 
2.05+1.24t 
— 1.4220.79 


15,83 +3.49t 
37.50 + 29.52} 
6.82 +3.32t 
“6.69+2.52t 
8.97 +3.87 


0.46 + 0.24¢ 
0.36+0:21t 


Values are expressed as the mean SD. PRA indicates plasma renin activity; Al, angiotensin |. (To 
convert from nanograms of Al per liter-second to nanograms of Al per rnabaier nods multiply by 3.6.) 


+P<.05 when compared with adult concentrations. 
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was too small to permit dialysis, prorenin 
was activated by adding trypsin, 1 mg/mL, 
to the plasma at — 4°C; after ten minutes, 
an equal quantity of lima bean trypsin 
inhibitor was added. This method gives 
total renin results very similar to those 
after acid dialysis.® Since other laboratories 
may use different activation conditions or 
assays, reference to an international stan- 
dard is desirable. In this laboratory, 1 
microinternational unit of standard renin 
provided by the National Institute for Bi- 
ological Standards and Control (Holly Hill, 
Hampstead, London) generates 0.061 ng of 
AI per liter-second from sheep angioten- 
sinogen. 

Mean plasma concentrations from the 
different age groups were compared by 
using £t tests. Associations between vari- 
ables were determined using Pearson’s cor- 
relation method. Probability (P) values of 
less than .05 were considered significant. 


RESULTS 
Plasma Renin Activity 


Mean PRA was significantly higher 
in children and adolescents than in 
adults (Table). Although there was 
considerable overlap in the ranges for 
different age groups, values of PRA 
above the adult range were frequently 
observed in children (Fig 1). In the 
108 children and adults (age range, 4 
to 76 years), PRA was negatively cor- 
related with age (r= —.49; P<.0001). 


Active Renin 


The mean concentration of active 
renin in plasma was highest in infants 
and decreased with increasing age in 
each group of children, with the lowest 
concentration being observed in adults 
(Table). Over the age range of 4 to 
76 years, active renin concentration 
was negatively correlated with age 
(r= —.47; P<.0001) (Fig 2). 


Prorenin (Inactive Renin) 


Mean plasma prorenin concentra- 
tion was significantly lower in childre1 
and adolescents than in adults, result- 
ing in a positive correlation of plasma 
prorenin concentration with age 
(r=.48; P<.0001), but the range of 
plasma prorenin concentrations in 
each group was quite similar (Fig 3). 
In infants, however, plasma prorenin 
concentrations were higher than those 
found in children and adolescents. As 
expected, prorenin concentration was 
significantly correlated with active 
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Fig 2.—Active renin concentration among children and adults. Al indicates angiotensin |. 


renin concentration among the chil- 
dren, adolescents, and adults (r=.92; 
P<.0001). 


COMMENT 


There is general agreement that 
PRA and the active renin concentra- 
tion in children and adolescents are 
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the same or higher than among older 
adults.*" Fiselier et al found very 
high concentrations of plasma pro- 
renin in infants, while children 1 to 16 
years of age had concentrations of 
prorenin within the normal adult 
range. On the other hand, Blazy et al" 
found prorenin concentrations too low 
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Fig 3.—Prorenin concentration among children and adults. Al indicates angiotensin |. 


to measure in infants, while in children 
1 to 15 years old, prorenin concentra- 
tions were slightly higher than in nor- 
mal adults. In our group of 50 children 
and adolescents, plasma prorenin con- 
centrations varied over a wide range 
and were slightly lower than those 
found in adults, resulting in a positive 
correlation with age over the range of 
4 to 76 years. 

Plasma prorenin concentrations 
were higher in umbilical cord blood 
samples obtained from newborns than 
in the peripheral blood samples ob- 
tained from older children or adults, a 
finding in agreement with those of 
Fiselier et al” and Siegel et al.” It is 
likely that methodologic differences 
account for the diverse results that 
have been reported in the past. 

In previous studies, PRA and pro- 


renin in plasma of children have been 
compared with similar measurements 
in adults of unspecified ages.*° When 
the ages of normal adults are taken 
into account, there is a significant 
decline in PRA and active renin con- 
centration from infancy to old age. 
The relation of plasma prorenin con- 
centration to age is more complex, as 
very high prorenin concentrations oc- 
cur in infants, followed by a decline to 
lower concentrations in adolescents, 
and then a small increase with age in 
adulthood. 

There is substantial data suggesting 
that elevated plasma prorenin concen- 
trations are associated with microvas- 
cular complications and autonomic 
neuropathy in adults with diabetes. 
The age-related normal values for pro- 
renin presented in this study will fa- 
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cilitate investigations to determine if 
elevated prorenin concentrations pre- 
dict the development of complications 
in children and adolescents with dia- 
betes. 


This investigation was supported by National 
Institutes of Health (Bethesda, Md) research 
grants HL-17634 and RR-81. 

We thank J. Bialek and G. Grislis for expert 
technical assistance; L. Rountree, RN, for collec- 
tion of the blood samples; and Chris Landon, 
MD, for providing some of the samples obtained 
from adolescents. 
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i Occult Bacteremia in Children 
_ With Simple Febrile Seizures 


James M. Chamberlain, MD, Richard L. Gorman, MD 


© The controversy surrounding the di- 
agnostic workup for simple febrile sei- 
- gures has centered around the lumbar 
‘puncture. This focus has obscured the 
potential importance of other tests. A 
_ retrospective study was performed to 
_ determine the frequency of occult bac- 
. teremia in simple febrile seizures. In a 
pediatric emergency department, we 
identified 115 cases of simple febrile 
. seizures in children treated as outpa- 
_ tients. Blood cultures were performed in 
93 (81%) of 115 patients; five (5.4%) were 
positive. Children were less likely to 
“have blood cultures performed if they 
were: older than 24 months or had a 
medical history of simple febrile sei- 
zures. However, neither age nor history 
-Of febrile seizures affected the risk of 
“bacteremia. These data suggest that pa- 
tients with simple febrile seizures are at 
approximately the same risk for bacte- 
‘remia as children with fever alone. Pa- 
tlents with simple febrile seizures 
should be treated in the same manner 
as other patients of the same age with 
regard to the performance of blood cul- 
tures. 
(AJOC 1988;142:1073-1076) 















seizures associated with fever are a 
common pediatric problem. It is 
estimated that 3% to 5% of the popu- 
ation will experience a simple febrile 
- seizure.! The controversy surrounding 
the diagnostic workup for a seizure 
and fever has centered around the 
lumbar puncture because of the im- 
portance of excluding bacterial men- 
ingitis. This focus has obscured the 
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potential importance of other diagnos- 
tie tests. 

To our knowledge, the use of blood 
cultures in the diagnostic workup of 
this subset of febrile patients has 
never been systematically evaluated. 
Specifically, there has been no study 
examining the frequency of occult bac- 
teremia in patients with simple febrile 
seizures despite several studies in chil- 
dren with fever alone. A retrospective 
study was performed to assess the 
occurrence of occult bacteremia in 
children with simple febrile seizures 
who were treated as outpatients. 


PATIENTS AND METHODS 


The study was performed at the Univer- 
sity of Maryland Hospital Pediatric Emer- 
gency Department (PED), Baltimore. The 
PED serves an inner-city population from 
birth to 18 years of age. There are approx- 
imately 20000 visits yearly to the PED. 

Data were collected for 41 months using 
the following methods. From June 1, 1983 
to Oct 31, 1984, the emergency room intake 
log was inspected to identify chief com- 
plaints suggestive of seizures. Charts with 
chief complaints such as fainting, shaking, 
seizures, convulsions, fits, “fell out,” “out 
of it,” and the like were retrieved from 
medical records to determine if the patient 
had had a seizure associated with fever. 
From Nov 1, 1985 to Oct 31, 1987, the 
charts of all patients seen in the PED were 
reviewed daily to identify episodes of sei- 
zures with fever. The pediatric residents 
were reminded periodically that all patients 
with seizures and fever should have blood 
cultures performed. 

Children with seizure and fever had their 
ambulatory record abstracted onto a stan- 
dard data collection instrument. Data col- 
lected included age, date of visit, descrip- 
tion of the seizure type and duration, vital 
signs, laboratory evaluations, medications, 
medical history, diagnosis other than sei- 
zure, and disposition. 

After identifying all episodes of seizures 
with fever, the data were further analyzed 
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to identify simple febrile seizures in chil- 
dren who were treated as outpatients. Spes 
cific inclusion criteria were as follows: (1). 
seizure with rectal temperature greater. 
than 38°C; (2) age between 1 month and T 
years; (3) not admitted to the hospital; (4) 
no prior neurologic disease; (5) no immu- | 
nization within 72 hours of the seizure; and: 
(6) simple febrile seizure as defined below. 

A simple febrile seizure is a generalized 
tonic-clonic seizure lasting less than 15. 
minutes, with no more than one. seizure 
occurring in a 24-hour period, and not 
associated with recognized. neurologic ü 
systemic disease such as meningitis o 
dehydration.‘ In contrast, acomplex feb: 
seizure is focal in nature, prolonged in- 
duration, or occurs more than once aday 
Patients with complex seizures were ex- 
cluded. ee 

For the purposes of this study, preexist- 
ing neurologic disease included afebrile 
seizures, cerebral palsy, hydrocephalus; or — 
developmental delay. Such patients were. 
excluded from analysis. Patients who were. - 
admitted to the hospital were excluded. 
because they had meningitis or “looked ill” 
and therefore could not have occult bacte- 
remia. 

The standard procedure for obtaining 
blood cultures in the emergency departe 
ment follows. Blood specimens are drawn. __ 
from an aseptically prepared peripheral. 
site and at least 0.5 mL is inoculated into. 
tryptic soy broth using aerobic and anaer- o 
obic media (BACTEC, Johnston Laborato-. 
ries, Towson, Md). Activity of metabolized = 
radioactive carbon is measured every 12... 
hours. Cultures are positive when identi- 
fication of a pathogenic organism is made 
Cultures are negative if no such determi- — 
nation can be made in seven days. If a blood 
culture was positive, follow-up was. ar-’ 
ranged and patient outcome was deter- 
mined. Data were analyzed using summary 
statistics, the x? test, and Fisher's exact 
test. : 





























RESULTS ; 

During the study period, there were 
195 identified episodes of seizures as- 
sociated with fever. Patients rangedin 
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“Cultured 62 31 
Not cultured 7 15* 
oS? = 9.00. 




























Cultured 
Not Cultured 


A= 14.91, 


No 
30 63 
17 6* 





age from 5 months to 6 years. From 
these 195 episodes, 42 patients were 
admitted to the hospital and therefore 
excluded from analysis. Of the remain- 
ing 153 children treated as outpatients, 
38 patients were excluded. These pa- 
“tients were excluded for the following 
reasons: 23 children had prior neuro- 
-logie disease, two had recent immuni- 
zations, and 13 had complex seizures. 
The episodes of 115 remaining children 
with simple febrile seizures who were 
treated as outpatients were analyzed. 
Of the 115 episodes of simple febrile 
‘seizures in children treated as outpa- 
tients, 69 seizures occurred in children 
less than 2 years of age and 46 seizures 
occurred in children 2 years of age or 
older, In 62 (90%) of 69 children less 
than 2 years old, blood cultures were 
obtained, whereas in patients 2 years 
of age or older, 31 (67%) of 46 children 
had blood cultures performed 
O¢=9.00, P<.01, Table 1). Patients 
without a history of febrile seizures 
more frequently had blood cultures 
‘performed than those with a history 
(63/68 vs 30/47, x?=14.91, P<.001, 
‘Table 2). 

¿Of the 115 cases suitable for analy- 
sis; 98 patients had blood cultures 
performed, of which five (5.4%) were 
positive. All cultures were positive for 
Streptococcus pneumoniae. There 
were three (4.8%) of 62 positive cul- 
tures in the less-than-2-years-of-age 
group and two (6.4%) of 31 in the 
2-years-and-older group. The five bac- 
teremic patients consisted of four girls 
and one boy ranging in age from 15 to 
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Positive 


<2 3 

>2 2 
Fever, °C 

239 5 

<39 0 


4 
<15 1 
Combination of age <2 y, 2 


temperature >39°C, and 
WBC > 15 x 10°/L 


Absence of the combination 


30 months. Two of the five patients 
with positive blood cultures had a 
medical history of simple febrile sei- 
zures. There was no significant differ- 
ence in the occurrence of positive 
blood cultures in those with and with- 
out a history of febrile convulsions 
(2/30 vs 3/63 positive, P=1.0, two- 
tailed Fishers exact test). The rate of 
performance of blood cultures was 
similar during the first and second 
study periods (77% and 82.5%, respec- 
tively), despite frequent reminders to 
the house staff during the second 
study period. 

Of those patients with a positive 
blood culture, the mean leukocyte 
count was 20.9 x 10%L and the mean 
temperature was 40.2°C. Of those pa- 
tients with negative blood cultures, 
the mean leukocyte count was 
13.1 10/L and mean temperature 
was 39.8°C. Neither of these differ- 
ences achieved statistical significance. 
Fourteen patients with negative blood 
cultures had white blood cell counts 
greater than 15 x 10/L, but no bacte- 
remic patient had a white blood cell 
count less than 14.8 x 10/L. 

The sensitivity, specificity, and pre- 
dictive values of age less than 2 years, 
fever greater than 39°C, and leukocyte 
count greater than 15 x 10°/L for bac- 
teremia are depicted in Table 3. The 


‘leukocyte count was the most valuable 


of the three for predicting the pres- 
ence of bacteremia. Both temperature 


Blood Culture Result 
a ttre, 






*PPY indicates positive predictive value, and NPV, negative predictive value. 
+One patient had a blood culture but no leukocyte count. 





Negative 






59 Sensitivity 60%, 
29 ificity 33%, 
PPV 4.8%, NPV 93.5% 
79 Sensitivity 100%, 
9 specificity 10.2%, 


PPV 6.0%, NPV 100% 






20 Sensitivity 80%, 
67+ specificity 77%, 

PPV 16.7%, NPV 98.5% 
10 Sensitivity 40%, 

specificity 88.5%, 
PPV 16.7%, NPV 96.3% 







less than 39°C and leukocyte count 
less than 15 x 10°/L were predictive of 
a negative blood culture in our study 
population. The combination of the 
three variables provided a sensitivity 
of 40%, a specificity of 88.5%, a posi- 
tive predictive value of 16.7%, and a 
negative predictive value of 96.3%. 

Follow-up of patients with a positive 
blood culture included a telephone call 
and a return visit to the PED. Blood 
cultures were then repeated. All re- 
peated cultures were negative and all 
patients recovered without. complica- 
tion. Three of the five children had been 
treated with amoxicillin suspension for 
otitis media; two carried only the diag- 
nosis of “simple febrile seizure” and had 
not been treated with antibiotics. 

There were 42 patients admitted to 
the hospital for febrile convulsions. 
Eighteen patients were admitted for 
complex seizures, nine of whom pre- 
sented in status epilepticus. There 
were nine with meningitis, three with 
pneumonia, and eight with. otitis me- 
dia. There were also patients with 
mastoiditis, facial cellulitis, and reac- 
tions to the diphtheria, pertussis, and 
tetanus vaccine. There were only three 
patients admitted to the hospital with 
the sole diagnosis of simple febrile 
seizure; one had a positive blood cul- 
ture for S pneumoniae, o 7 

i COMMENT > >>> 

To our knowledge, the value of blood 

cultures in the diagnostic. workup of > 
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children with simple febrile seizures 
“has not been previously evaluated in 
the medical literature. Gerber and 
Berliner? reviewed routine diagnostic 
tests performed on 100 consecutive 
patients admitted to the hospital with 
their first febrile seizure. They stud- 
ied nine separate tests, including lum- 
bar puncture, electroencephalogram 
`- (EEG), and skull roentgenogram, but 
they made no mention of blood cul- 
tures. Of the nine tests studied, only 
the complete blood cell count provided 
significant positive information re- 
‘garding the presence of disease. 
<o Asnes et al performed a nationwide 
survey of 266 pediatricians to deter- 
mine their routine workup. Blood cul- 
tures were not discussed. In a more 
recent survey, Chessare and Berwick‘ 
polled 336 Boston physicians regard- 
ing workup of their patients. Admis- 
on to the hospital, lumbar puncture, 
performance of an EEG, and referral 
-toa neurologist were discussed; blood 
cultures were not. Vining and 
Freeman’ stated that “the workup of 
<. & child who has had a febrile seizure 
< and has recovered, consists solely of 
-the workup of the fever,” but they did 
not specifically address the utility of 
blood cultures. In a review of 39 chil- 
dren admitted to the hospital with a 
first febrile seizure, Surpure® re- 
ported that 31 blood cultures were 
performed but no mention was made 
<- of routine blood cultures. The Ameri- 
- ean Academy of Pediatrics Consensus 
Statement from 1980 covers briefly 
the initial workup for febrile seizures; 
blood cultures were not included in 
their recommendation.’ 
Despite the publication of several 
ticles from 1973 to 1978 addressing 
ssue of occult bacteremia in febrile 
 ehildren,*” it has been only recently 
- that bacteremia has become a serious 
consideration in patients suffering 
from febrile convulsions. Hamrick and 
- Murphy," in a study of 28 bacteremic 
outpatients, noted that five (18%) of 
28 patients with bacteremia had pre- 
sented with a febrile seizure. It is not 
clear from their data whether these 
children had meningitis or were in the 
group that recovered without se- 
quelae. In a study by McIntyre et al," 
ten of 15 retrospectively identified 
tients. with. occult pneumococcal 
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bacteremia had presented with sei- 
zures and fever. However, the overall 
occurrence of bacteremia in patients 
admitted to the hospital with febrile 
convulsions was 2.3%. Lewis et al," 
in studying the role of viruses in the 
pathogenesis of febrile convulsions, 
incidentally reported that one of 73 
blood cultures was positive. This pa- 
tient had meningitis and would have 
been excluded from the present data 
set. 

The studies of McIntyre et al and 
Lewis et al suggest that the fre- 
quency of bacteremia in children with 
febrile seizures is only 1% to 2%. This 
finding differs from the results of sev- 
eral studies concerning occult bacte- 
remia with fever. These studies 
found rates of 3.2% to 7.3% in patients 
less than 2 years of age with fever 
alone. 

These data represent the first de- 
termination of the risk of occult bac- 
teremia in children with simple febrile 
seizures treated as outpatients. There 
were 93 identified episodes of simple 
febrile seizures in which blood cul- 
tures were performed. Of the 93 cul- 
tures, five (5.4%) were positive. There 
were 22 outpatients with simple fe- 
brile seizures in whom blood cultures 
were not performed. If cultures had 
been performed in all of the 115 out- 
patients with simple febrile seizures 
and the additional 22 were negative, 
the positive rate would have been 4.38% 
(5/115). 

The data presented in this study 
suggest that children with simple fe- 
brile seizures are at approximately the 
same risk for bacteremia as other chil- 
dren with fever alone. The overall 
positive rate of 5.4% of performed 
blood cultures is in the published 
range of 3.2% to 7.3% for children 
with fever alone seen in comparable 
clinical situations.*” 

The 5.4% frequency of bacteremia 
in this sample of patients with simple 
febrile seizures suggests that blood 
cultures are a useful diagnostic aid 
for outpatient evaluation. Previous 
studies have shown that other tests, 
including lumbar puncture, serum 
chemistry studies, EEG, have not 
yielded such a high rate of positive 
results.261617 

High fever, high leukocyte count, 
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and young age have previously been | 
identified as risk factors for bactere- 
mia." In this study, all patients. 
with bacteremia had temperatures of © 
39.4°C or greater and leukocyte counts | 
greater than 14.8 x 107L. All bacte 
remic patients were less than 8 years 
of age. 

Physicians are less likely to perform 
blood cultures in a patient with a 
medical history of febrile seizures (Ta 
ble 2). It is important to note, however, 
that two of five patients with bacte- 
remia in our study had a history of 
febrile seizures. One of these patients 
was bacteremiec during her third epi- 
sode. A history of febrile seizures 
should not dissuade the emergency — 
room physician from performing blood | 
cultures. 

There are several limitations to this 
study. Despite a relatively long study 
period and the identification of 195 | 
episodes of seizures associated with 
fever, only 93 cases were. identified 
that met our criteria of patients with | 
simple febrile seizures, discharged . 
from the emergency department, who ~ 
had blood cultures performed. There 
were only five positive blood cultures, 
and it is difficult to compare this result, 
directly with previously published re 
ports concerning bacteremia in chil- 
dren with fever. Despite the limitation 
of small numbers of positive cultures, 
we have demonstrated that bacteremia _ 
does occur in children with simple 
febrile seizures. The frequency of pos- 
itive blood cultures is within the pub- 
lished range of 3.2% to 7.3% for ehil- 
dren with fever alone. A prospective _ 
study with a control group of febrile. 
children would be necessary todi- 
rectly compare the risk of occult bac- 
teremia in the two groups. 

The study was performed in a large 
inner-city hospital under clinical con- 
ditions similar to several previous 
studies of occult bacteremia. Caution 
should be applied in generalizing the 
results to other populations. The data 
were collected retrospectively and | 
therefore may have been subject to 
biases, such as the previously dis- 
cussed bias against. performing cul- 
tures in those patients with a history. 
of febrile seizures. Only episodes of a 
simple febrile seizures in which the — 
children were treated as outpatients — 
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were included, but a selection bias to 
‘perform blood cultures in the more 
seriously ill-appearing patients can- 
‘not be completely excluded. However, 
in 90% of patients less than 2 years 
_old and in 81% of all children, blood 
cultures: were performed. There is a 
small possibility that a few patients 
-with simple febrile seizures may have 
‘had subsequent convulsions, making 
hem, in fact, complex seizures. Par- 
‘ents were instructed to return if sei- 
zures recurred and none did so within 
‘24 hours except as excluded above. 


CONCLUSIONS 


The data suggest that patients with 
simple febrile seizures are at approx- 
imately the same risk for occult bac- 
‘teremia as patients with fever alone. 
These patients should receive the 
| same consideration with respect to 

“more recent controversy concerning 
expectant treatment with antibiotics 
for those patients at high risk for 
bacteremia.“ Patients with simple 
febrile seizures should be treated in 
the same manner as other patients of 
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the same age when performing blood 


`- cultures. 


Carol Carraccio and Margaret Rennels gave - 


editorial assistance, and Patricia Schmidt as- 
sisted with the manuscript. 
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Denouement and Discussion 


Suprasellar Arachnoid Cyst 


Fig 1.—Cranial computed tomogram of head shows markedly 
dilated lateral ventricles. 


Fig 2.—Computed tomogram of head at lower axial level shows 
dilated temporal horns and large cystic structure in region of third 


ventricle. 


Fig 3.—Computed tomogram of head 1 cm lower than axial level 
in Fig 2 shows posterior extension of suprasellar cystic structure 
and posterior displacement of basilar artery and brain stem. 


Congenital arachnoid cysts may oc- 
cur in a variety of intracranial sites, 
but .a suprasellar location is rare. 
Nearly 70 published cases of supra- 
sellar arachnoid cysts were found in a 
literature review.'® 
Seventy-five percent to 90% of pa- 
tients with congenital subarachnoid 
cysts present with hydrocephalus in 
infaney or early childhood.' Older pa- 
tients may present with headaches and 
hypopituitarism. Associated macro- 
crania is present} in approximately 50% 
of patients,’ while impaired visual acu- 
ity and/or abnormal visual fields are 
found in 25%.' To-and-fro bobbing and 
‘nodding of the head and trunk (“bob- 
ble-head. doll syndrome”) and iso- 
sexual precocious puberty may occur.* 
An. ataxic gait may be detected in 
about 25% of older children. 

Starkman et al’ proposed the now 
commonly accepted theory of the etiol- 
ogy of arachnoid cysts. They found 
that the walls of arachnoid cysts con- 
‘sist of membranes that are contiguous 

at the cyst margins with normal arach- 
noid tissue. The arachnoid cyst does 
not lie within the true subarachnoid 
space but rather between two layers of 
‘arachnoid tissue; therefore, the cyst 
should. properly be termed intra- 
arachnoid cyst. The cyst may enlarge 
‘with time as the result of a ball-valve 
action at the point(s) of communication 
between the cyst and the subarachnoid 
space, 
. Computed tomography and/or ultra- 
sonography performed for suspected 
hydrocephalus characteristically dem- 
onstrate enlargement of the lateral 
ventricles and a cystic structure in the 
region of the anterior aspect: of the 
third ventricle.’ The fourth ventricle 
‘typically is normal. 


1082 AJDC—Vol 142, Oct 1988 


A major diagnostic pitfall is mistak- 
ing the cyst for a dilated third ventricle 
and concluding that aqueductal ste- 
nosis is present. Usually, dispropor- 
tionate enlargement of the cyst in the 
region of the anterior portion of the 
third ventricle can be appreciated. The 
cyst wall is sometimes imaged, thus 
separating the cyst from the dilated 
third ventricle. 

The best method of investigating 
patients with suspected subarachnoid 
cysts is computed tomographic metriz- 
amide ventriculography.® A small vol- 
ume of metrizamide contrast medium 
is instilled via a diversionary shunt 
catheter into the lateral ventricle. 
Computed tomography is delayed until 
two to four hours after the injection to 
allow diffusion of metrizamide 
throughout the ventricular system. 
Typically, the enlarged lateral ventri- 
cles are well opacified with the con- 
trast material. The cyst does not read- 
ily communicate with the ventricular 
system and retains the low attenuation 
characteristics of cerebrospinal fluid. 
The third ventricle is usually opacified 
and is typically displaced superiorly 
and posteriorly by the cyst. 

Differentiation between hydro- 
cephalus secondary to congenital 
aqueductal stenosis and hydrocepha- 
lus due to a suprasellar arachnoid cyst 
is essential for proper treatment. Rou- 
tine ventriculoperitoneal shunting 
may decompress one ventricle, and 
dilatation of both the cyst and the 
unshunted lateral ventricle may per- 
sist. A transcallosal approach may be 
used to decompress the cyst by estab- 
lishing communication between the su- 
prasellar cyst and the ventricular 
system.’ This was the method of treat- 
ment in the present patient. In. pa- 


tients with hydrocephalus and. visual 
impairment, a subfrontal approach 
may be used to establish communica- 
tion between the cyst and the basal 
cisterns. With obliteration of the cyst 
via decompression, many patients 
eventually become shunt independent. 

This patient has had no recurrent 
hydrocephalus and is doing well two 
years after diagnosis and treatment. 
His growth and development have 
been normal. 

The increasing use of high-resolu-_ 
tion computed tomography for thein- 
vestigation of childhood hydrocepha- 
lus may lead to a greater frequency of 
detection of suprasellar arachnoid 
cysts. Specific inspection of the third 
ventricle and suprasellar region is es- 
sential in all cases of suspected con- 
genital aqueductal stenosis to exclude 
obstruction secondary to a eyst. Cur- 
rent improved methods of investiga- 
tion and treatment are encouraging 
that most of these children’ may 
achieve normal growth and neurologic 
function. 
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Figure 3. 
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Manifestations 
Tuberous sclerosis is a major ge- 
etic cause of mental retardation and 
ntractable seizures. A variety of le- 
ions are present in multiple organs, 
neluding the brain, skin, eyes, kid- 
eys, heart, bones, and lungs. These 
lesions consist of cells of more than 
one type, eg, fibroblasts, angioblasts 
or glioblasts, and neuroblasts. Con- 
ulsions are the most common clinical 
ign of brain involvement and occur in 
more than 90% of patients. Mental 
etardation, varying from mild to se- 
ere, is present in 60% to 70% of 
atients. The characteristic cerebral 
ions are sclerotic patches (tubers) 
eattered throughout the cortical gray 
matter. There may also be multiple 
mall tumor nodules with a periven- 
ricular distribution. These tumors 
usually enlarge, become calcified, are 
frequently present in the basal gan- 
lion, and may undergo malignant 
transformation. 
‘Skin manifestations present during 
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Denouement and Discussion 


Fig 1.—Shagreen patch. 
Fig 2.—Adenoma sebaceum. 


Figs 3 and 4.—Hypopigmented macules. 


infancy or later in childhood include 
hypopigmented macules in approxi- 
mately 85% of patients. These lesions 
are hypomelanotic macules, usually 
located on the trunk or limbs, and have 
a round, oval, or ash-leaf shape. Ade- 
noma sebaceum forms well-developed 
facial lesions that are pathognomonic 
of tuberous sclerosis and are present 
in 90% of patients over 4 years of age. 
These tumorlike lesions are angiofi- 
bromas. A characteristic skin lesion is 
the shagreen patch. It generally ap- 
pears as a flat or slightly elevated area 
and is red or flesh colored with a 
“pigskin” or “orange peel” appear- 
ance. Nails are another common site 
of fibromatous involvement and in 
some patients subungual fibromas dis- 
rupt the entire nailbed. 

Gray-yellow plaques in the retina 
near the optic disc (phakomas) are 
present in approximately 50% of pa- 
tients. Teeth may have pitlike enamel 
defects. Other benign tumors consist- 
ing of a mixture of fibrous tissue, fat, 


blood vessels, and smooth muscle are 
found in numerous organs, especially 
the kidneys, heart, lungs, and bones. 
Genetics 
Tuberous sclerosis has an autosomal 
dominant inheritance with a wide var- 
iation of expression. Approximately 
50% of the patients appear as a new 
mutation. 
Treatment 3 
No specifie treatment is available. 
Seizures are managed with anticon- 
vulsant medications. Surgical exeision = 
of the tumors is indicated only if they 
are symptomatic. Genetic counseling 
should be provided. 
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@ We examined the clinical outcome 
‘of 17 children, 1 to 11 years of age, who 
experienced major cerebral artery in- 
-farctions (strokes) as neonates. Nine of 
the 17 children had left middie cerebral 
artery (MCA) infarctions, five had right 
MCA infarctions, two had bilateral MCA 
infarctions, and one had a left posterior 
cerebral artery infarction. Fourteen of 
‘the 17 children developed seizures as 
neonates. Most of these children who 
‘developed seizures were neurologically 
‘abnormal as neonates, became seizure 
free and neurologically normal early in 
the first year of life, and their anticon- 
vulsant therapies were discontinued. Af- 
ter a seizure-free period of one to eight 
ears, three of the 14 patients again 
‘required anticonvulsant therapy for sei- 
zure control. Two of the 16 surviving 
children continue to be severely handi- 
capped while 11 of the 16 are making 
apparently normal developmental prog- 
ress. One of the two children presently 
attending school has cognitive deficits 
appropriate to the site affected by the 
original infarction. Most children with 
neonatally diagnosed strokes appear to 
have a good short-term outcome, but 
later onset of seizures and subsequent 
recognition of cognitive deficits may not 
be uncommon. 
(AJDC 1988;142:1086-1088) 





Ginee 1979 when Barmada and 

coworkers’ noted a 5.4% incidence 
of cerebral infarction in neonatal au- 
topsies, the occurrence of major neo- 
natal cerebral artery infarctions has 
been increasingly recognized. Most 
reports emphasize the diagnosis and 
short-term outcome of neonatal infarc- 
- tion.?? However, we are aware of only 
one long-term follow-up study com- 
. prising ten infants.? Since the outlook 
„for these infants remains unclear, we 
-traced the outcomes of 17 such chil- 
dren, 1 to 11 years of age, for an 
average follow-up period age of 3 years 
_ 2 months. 
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PATIENTS AND METHODS 


We reviewed the medical records of all 
neonates born in or admitted to the Uni- 
versity of Kentucky Hospital, Lexington, 
between January 1975 and January 1986 
with the diagnosis of cerebrovascular acci- 
dent or seizure. We also reviewed all com- 
puted tomographic (CT) reports to identify 
neonates with imaged arterial distribution 
infarctions. Preset criteria for inclusion in 
the study were a roentgenographically im- 
aged arterial brain infarction within the 
first 30 days after birth or clinical evidence 
of a focal abnormality of the brain in the 
neonatal period confirmed by subsequent 
roentgenographic imaging consistent with 
an arterial infarction. Selected perinatal 
and follow-up data were obtained from med- 
ical record review. Most patients were ex- 
amined by a neurologist at our institution 
one year or less before the completion of 
this study on Nov 1, 1987. For the two 
patients no longer being cared for at our 
institution, specific information about med- 
ical history and physical examination was 
obtained by telephone from their pediatri- 
cians. Most parents were contacted by 
telephone for additional follow-up infor- 
mation concerning common developmental 
achievements (age at sitting, walking, and 
talking); hand preference for eating and 
writing; asymmetrical strength or smile; 
school performance; and history of seizures 
and anticonvulsant usage. With parental 
permission, we obtained school records for 
the two school-age children. 


RESULTS 


Seventeen children, aged 1 to 11 
years, met our preset study criteria 
(Tables 1 and 2). A review of the 
perinatal data showed that all but one 
infant were born of term gestations. 
Major neonatal complications affected 
five infants. The complications in- 
cluded congenital nephrosis (patient 
6), protein C deficiency (patient 7), 
congenital thrombocytopenia (patient 
10), premature twin gestation (patient 
9), and severe dehydration with hy- 
ponatremia from gastroenteritis (pa- 
tient 12), Seven additional infants had 
other perinatal risk factors: meconium 
staining at delivery and Apgar score 
of less than 7 at five minutes (patients 
1 and 7); meconium staining at deliv- 
ery (patients 1, 4, and 8); nuchal cord 
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(patients 15 and 16); and midwife de- 
livery with no clinical record available 
(patient 11). The other infants were 
products of unremarkable vaginal de- 
liveries. 

Fourteen of the 17 infants presented 
with seizures (12 with focal seizures) 
during the neonatal period. One child 
presented with a persistent unilateral 
gaze. For 15 subjects the cerebral 
artery infarction was identified by CT 
sean (14 patients) or nuclide scan of 
the brain (one patient) during the 
neonatal period. One infant with a 
right focal seizure and left-sided sharp 
waves on electroencephalogram had a 
left middle cerebral artery (MCA) in- 
farction on his first CT done at 9 years 
of age. The infant with persistent left 
lateral gaze had a left MCA infarction 
when the first image was done at 6 
months of age. Nine (53%) of the 17 
lesions involved only the left MCA 
while five (29%) involved only the 
right MCA. Two additional children 
(12%) had bilateral MCA lesions, and 
one (6%) had a posterior cerebral ar- 
tery lesion. 

The average age at follow-up was 3 
years 2 months with a range from 1 
year to 11 years. One child (patient 6). . 
died of congenital nephrosis and is not - 
included in the follow-up data. Eleven 
of the 16 surviving children had ap- 
parently normal development; three 
children showed mild developmental 
delay; and only two children, both with 
bihemispheric lesions, manifested se- 
vere developmental delay. Three of the 
ten children with left hemispheric le- 
sions had a mild hemiparesis while one 
child had a moderate hemiparesis. Two 
additional children with left hemi- 
spheric injuries were left-handed 
without any strong family history of 
the same. In the five children with 
right hemispheric lesions, no hemipa- 
resis was noted, but two children were. 
described as “clumsy” by their. par- 
ents. Thirteen children appeared to 
have normal vision and one child had 
aright hemianopia; however, both chil- 
dren with bilateral lesions were blind. 
After an initial period of seizure activ- 
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Birth Apgar Score, 


1 min/5 min 


Age.at 
First 
Symptom 


History Symptom 





[Patient Weight, g 


1 3320 NA 


4270 7/9 
2730 
3415 
3240 
2720 
2860 
2980 
1420 
3880 
5020 
2880 
4200 
2700 
3570 


5100 


3000 


44 wk; meconium; C-sec; 
Term; benign 

Term; forceps delivery 
Term; meconium 

Term; benign 

38 wk; C-sec; congenital 
Term; C-sec; protein C 
Term; C-sec; meconium 
30 wk; twin 

42 wk; thrombocytopenia 
Term; benign 

Term; severe dehydration 
Term; benign 

Term; benign 

Term; nuchal cord 

43 wk; nuchal cord 


42 wk; C-sec; meconium 


R focal 
seizure 


Birth 
maternal infection 


L focal 
seizure 


4d 


3d R focal 


seizure 


L focal 
seizure 


Apnea 


td 


5h 


Generalized 
seizures 


Generalized 
seizures 


R focal 
seizures 


None 


nephrosis 


deficiency 


R focal 
seizures 


Left lateral 
gaze 


L focal 
seizures 


L focal 
seizures 


R focal 
seizures 


R focal 
seizures 


R focal 
seizures 


at 3 wk 





L focal 
seizures 


-XNA indicates not available; C-sec, cesarean section; CT, computed tomogram: BS, brain scan; MCA, middle cerebral artery; PCA, posterior cerebral 


artery; IVH, intraventricular hemorrhage; and EEG, electroencephalogram. 
tApgar scores taken at 1, 5, and 10 minutes after birth. 


¿ity early in neonatal life, all children 
(14 patients) became free from sei- 
gures while receiving phenobarbital. 
Of the 14 children for whom phenobar- 
“pital therapy was discontinued at 6 
months to 2 years of age, three have 
eveloped seizures and require admin- 
ration of anticonvulsant medica- 
tion. These three children had been 
-free of seizures and had received no 
anticonvulsant medication for one to 
> eight years. 

"Two of the 16 children are presently 
in-school. One child, who has a right 
~ hemispheric lesion, is doing well in all 
-school subjects; however, the other 
child, who has a left hemispheric le- 
sion, showed the following sealed 
scores on the Weschler Intelligence 
Seale for Children: Arithmetic, 8; Sim- 
arities, 9; Vocabulary, 6; Comprehen- 

sion, 3; and Full-Scale IQ, 76. 

































AJDC— Vol 142, Oct 1988 





COMMENT 

Since the autopsy study by Bar- 
mada et al' in 1979, there has been 
increasing recognition of the link be- 
tween neonatal arterial infarction 
(stroke) and neurologie disabilities in 
later childhood.?* Nevertheless, many 
questions about neonatal stroke re- 
main unresolved. What is the inci- 
dence of neonatal stroke? Incidence 
data are unavailable in part because it 
is difficult to design a study to identify 
all the infants in whom cerebral in- 
farction has occurred. In other studies 
like ours, neurologie diagnostic testing 
is obtained only for neonates who ex- 
hibit neurologic symptoms. Though 
identifying infarction in neurologically 
symptomatic neonates and obtaining 
autopsies of neonatal. deaths will de- 
teet many (perhaps: most) neonatal 
infaretions, there are asymptomatic 
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Age, Type of 
Brain Imaging, 
Finding 


Age, EEG 
Findings 


id, L sharp wave 





9y, CT, L MCA 


4 d; BS, R MCA 6d, A side spikes 


13d, CT, L PCA 5d, L side 
suppression 

3d, R occipital 
sharp waves 

3 d, R temporal 
focus 


1 d, diffusely 
abnormal 


7 d, diffusely 
abnormal 


1d, frontal 
spikes 


3d, normal 


6d, CT, RMCA 
3 d, CT, R MCA 


1d, CT, L MCA and 
R MCA 


1d, CT, L MCA and 
porencephalic cyst 
1d, CT, L MCA 


4d, CT, R MCA and 
L MCA 


6 d, CT, L MCA 10d, L frontal 
spikes 

5 mo, multifocal 
spikes ` 

3 wk, R side 
spikes 

4d, L side sharp 
waves 

3d, bihemispheric 
sharp waves 


NA 


5 mo, CT, L MCA 
3 wk, CT, RMCA 
3d, CT, L MCA 
1d, CT, L MCA 
3 d, CT, L MCA 


2d, CT, L MCA 2 d, diffusely 


abnormal 


1d, CT, R MCA and 1d, R side spikes 


R IVH 





















cases that will be missed: In our ear- 
lier study* we found that over one third- 
of the children with roentgenographic. 
evidence of previous arterial infarction 
had no history of having had a neonatal 
seizure or other adverse event. These 
children had an apparently uneventful. 
neonatal course. The subset. of ehil- 
dren with neonatal stroke who are 
asymptomatic in the neonatal period 
are likely to have different: outcome: 
from the children whose cases are 
reported in this study, 16 of whom. 
were symptomatic shortly after birth, 
In the short term, the children with 
symptomatic neonatal infarctions did. 
surprisingly well despite often having 
large cystic-appearing lesions on CT 
sean. Many of these lesions seemed to. 
encompass most or all of the territory 
of the MCA. However, most of the. 
children made good developmental 












2. O RMCA 8y 


3 LPCAA 5y6mo 
RMCA 4y 
5 R MCA 3y 
» 6 L MCA and Died at 1 y 
R MCA 
7 L MCA 2y8mo 
8 L.MCA 2y6mo 
29 L MCA and 2y6mo 
R MCA 
10. LMCA 2y6mo 
11 L MCA 1y 9mo 
12 R MCA Ty 10mo 
13 LMCA ty7mo 
44 L MCA ty 
15 L MCA tyimo 
16 L MCA ty 








R MCA 
and R 
IVH 


ly 


rogress with relatively mild motor 
gns. They-also had minimal morbid- 
ity from their seizures. All 14 children 
with neonatal seizures were free of 
‘seizures while receiving phenobarbi- 
tal. As they grew older, the phenobar- 
bital dose was successfully diminished 
and discontinued. Nevertheless, three 
of the children subsequently had re- 
eurrence of their seizures. It does not 
‘appear that. the underlying arterial 
infarction made their seizures as neo- 
nates more persistent or more difficult 
to control... 

- The: etiology of neonatal arterial 
faretions remains unclear. As 
nted out by Barmada et al,' some 
ofthe infarctions. have actually oc- 
curred in utero, days or weeks before 
delivery. Ment and colleagues’ have 
appropriately emphasized the proba- 
ble causal role of bradycardia and 
hypotension in infants who have suf- 
fered asphyxia. Additionally, throm- 


tients.* In both this and our previous 
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bosis. (as in patient 7) and embolism 
are likely mechanisms. in some pa- 


Developmental 
. Status 


Mild delay 


Normal R 
Normal R 
Mild delay R 
Normal L (positive FH) 


Sits up; speaks 
words; severe delay 


Normal G 

Severe delay R 

Normal L (positive FH) 
Mild delay L 

Normal R 

Normal Both 

Normal 

Normal Both 

Normal R 


Normai 


: *MCA indicates middle cerebral artery; PCA, posterior cerebral artery; |VH, intraventricular hemorrhage; and FH, family history. 


study,* no clear causal mechanism 
could be postulated for most of the 
instances of neonatal arterial infarc- 
tion. 

Our data suggest that pediatricians 
can tell families that, in the short term, 
infants discovered to have had a single, 
unilateral arterial stroke do well. 
Their seizures are generally easy to 
control and most of the children make 
good developmental progress. Never- 
theless, these children require careful 
long-term supervision since their sei- 
zures may recur. Moreover, an un- 
known number of these youngsters 
will eventually demonstrate cognitive 
handicaps and require special educa- 
tional assistance. 
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Seizures/ | 


Neurologic - Seizures 
Anticonvulsants 


Status | 


























“Controlled/ `- 
“> phenobarbital 
Normal -None/none - 
Normal None/none 
“Clumsy” Controlled/ oei 
phenobarbital. 
“Falls a lot” None/none 
Blind; abnormal None/none 
Mild R hemiparesis None/none 
Hydrocephalus, None/none 
brisk reflexes 
Normal None/none 
R Hemianopia; None/none 
moderate R 
hemiparesis 
Normal Controlled/ 
phenobarbital 
Normal None/none 
Normal None/none 
Minimai R None/none 
hemiparesis 
Mild bilateral None/none 
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None/none 
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Bloom’ Syndrome 


© Immune function was studied in four 
_ > patients (two giris and two boys, aged 
-i S0 months to 24 years) with documented 
:- Bloom's syndrome. Three patients had a 
decreased serum concentration of at 
_ least one subclass of immunoglobulins. 
-All had normal or elevated proportions 
of circulating B cells but two of them 
_ had a decreased proportion of CD4-pos- 
itive helper-inducer T cells. We consis- 
itly found a severely impaired in vitro 
oliferative lymphocyte response to the 
plant lectin pokeweed mitogen (PWM). 
This could not be overcome by using 
suboptimal or supraoptimal doses of 
PWM, or by adding recombinant inter- 
-. leukin 2. In vitro PWM-induced IgM pro- 
(ee duction was absent or low in two of the 
three patients studied and this low pro- 
; duction could not be increased by addi- 
tion of hydrocortisone. T lymphocytes 
-responded normally to the piant lectins 
- phytohemaggiutinin and concanavalin 
A. T cells preactivated with phytohemag- 
glutinin also normally proliferated in re- 
; sponse to interleukin 2. It has previously 
_been shown that lymphocyte activation 
with PWM involves both B and T celis 
ind proceeds via an alternative pathway. 
The data thus indicate that patients with 
-Bloom's syndrome have a specific de- 
fect in this PWM-induced alternative 
pathway of lymphocyte activation. 
AJDC 1960;142:1089-1083) 











Brom s syndrome is a rare disorder 
with autosomal recessive inheri- 
- tanee.! The major clinical manifesta- 
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- Clinical Features and Immunologic Abnormalities of Four Patients 


_ Catherine W. Van Kerckhove, MD; Jan L. Ceuppens, MD, PhD; Magda Vanderschueren-Lodeweyckx, MD, PhD; 
i Ephrem Eggermont, MD, PhD; Simmone Vertessen; Erik A. M. Stevens, MD 


tions are marked prenatal and post- 
natal growth retardation, a peculiar 
physiognomy, sunlight sensitivity, and 
hypogonadism.? Increased sister chro- 
matid exchanges,’ chromosomal insta- 
bility, and a retarded DNA chain 
growth are the typical in vitro 
findings‘ demonstrable in cultures of 
lymphocytes and fibroblasts. We have 
previously reported on the possible 
pitfalls in the clinical diagnosis of 
Bloom’s syndrome.? In the present 
report, an extensive immunological 
study was undertaken to better define 
the lymphocyte defect that predis- 
poses patients with Bloom’s syndrome 
to infections and malignancies.® 


SUBJECTS AND METHODS 


Four patients with Bloom’s syndrome 
had diagnosis of their condition confirmed 
by the increased incidence of sister chro- 
matid exchange in lymphocyte cultures.?* 
Clinical details are shown in Table 1, Tests 
were performed simultaneously on blood 
from a patient with Bloom’s and from one 
or two age-matched healthy controls. Blood 
samples were drawn after informed consent 
was obtained. Peripheral blood mononuclear 
cells (PBMC) were isolated from heparinized 
blood according to standard techniques. 


Immunofluorescence 


Staining for immunofluorescence analy- 
sis was performed as previously reported,’ 
and cells were analyzed on a cytofluoro- 
graph (FC 200, Ortho, Westwood, Mass, or 
a FACS-star, Becton Dickinson, Sunnyvale, 
Calif). Monoclonal antibodies to the CD3, 
CD4, CD8, CD16, CD19 and Ia antigens 
were used (Coulter Corporation, Hialeah, 
Fla, or Becton Dickinson, Mountain View, 
Calif). These antibodies detect surface an- 
tigens that are present on all T cells (CD3), 
helper-inducer T cells (CD4), suppressor- 
cytotoxie T cells (CD8), natural killer cells 
(CD16), or B cells (CD19),? Anti-Tac mon- 
oclonal antibody detects human. lympho- 
cyte interleukin 2 (IL-2) receptors.: 
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Cell Culture 


Lymphocyte proliferation and IL-2 pro- 
duction in response to mitogens were meas- 
ured as previously reported.*" Interleukin | 
2 activity was tested on an IL-2-dependent 
mouse cytotoxic lymphoid line." To study 
IL-2-dependent proliferation of preacti- 
vated T cells, 2 x 10° PBMC were cultured 
in 6-mL snap-cap test tubes containing 
1 mL of culture medium with phytohemag: 
glutinin (PHA) (0.5 mg/L). After 120 hours, _ 
cells were washed twice and were resus- 
pended at a concentration of 0,5 x 10° viabl 
cells/mL. Cells were further cultured alon 
or in the presence of recombinant. IL-2 
(rIL-2) (Janssen Chimica, Beerse, Bel- 
gium) (10 IU/mL). After 24 hours, tritiated 
thymidine was added for four hours, cell 
were transferred to filter papers with a cell 
harvestor, and radioactivity on the filter 
papers was counted. Interleukin. 2-recep 
tor expression after 48 hours of culture 
with mitogens was measured with the 
anti-IL-2 receptor antibody To study 
Ig production, 0.5 x 10°-PBMC were: cul 
tured in a 1-mL volume, without or with | 
pokeweed mitogen (PWM) (0.5 mg/L) 
After seven days, IgM in the supernatant 
was determined with an enzyme-linked. 
immunoabsorbent assay technique as. 
previously described.” To eliminate sup- 
pressor cell activity, hydrocortisone | 
(10-°M) (Sigma Chemical Co, St. Louis) 
was added to some of the . cul 
tures. ° i 





RESULTS 


Results are given as means + SEM 
Statistical significances were cale 
lated with the Mann-Whitney U test 
on unpaired samples. : 

As shown in Table 1, all patients. 
had low serum levels of IgM and in 
three of them serum IgM was below 
the 95% confidence interval compared 
with age-matched controls.“ In addi- 


tion, one of them had decreased levels _ 
_ of IgA and another one had decreased __ 
: IgG concentrations. In contrast, pro» 
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Age, y 
‘Birth weight, g 
Birth length, cm 
Head circumference at birth, cm 
Presenting symptom 
Age at diagnosis 
Weight at diagnosis, kg 
Length at diagnosis, cm 
. Head circumference at diagnosis, cm 


Increased sister chromatid exchange 
in:% of cells 


Infections 


Serum immunoglobulin 
IgA, g/l. (% nf) 


IgG, g/L (% nl) 
IgM, g/t. (% nl) 



























portions of circulating B cells were 
-normal or elevated (Table 2). Two pa- 
“tients also had decreased proportions 
of CD4-positive helper-inducer T cells. 
Proportions of CD8(+) suppressor/ 
_ eytotoxic T cells and of Fey receptor- 
positive.natural killer/killer cells 
(CD16-positive) were normal. 

As demonstrated in Table 3, the 
proliferative response of lymphocytes 
to optimal concentrations of the T-cell 
mitogens (PHA) and concanavalin A 
~ (Con A) was not different from control 
responses. Moreover, PHA-activated 
-T-cells of patients with Bloom’s syn- 
drome proliferated normally in re- 
< sponse to IL-2. Indeed, when T cells 
; were preactivated by culturing PBMC 
_ with PHA for five days, then washed 
and additionally cultured with rIL-2 
for 24 hours, IL-2-driven T-cell prolif- 
eration was normal (Table 3). The 
proliferative response of lymphocytes 
to an optimal dose of PWM, however, 
was. significantly reduced (Table 3). 
‘Pokeweed mitogen is different from 
< the two other mitogens used in that it 
‘activates both T and B cells and 
because it activates T cells via an 
_ alternative pathway. Several experi- 
ments were therefore set up to further 
define the defect in lymphocyte acti- 
: vation with PWM in patients with 
Bloom’s syndrome. First, when differ- 
ent concentrations of PWM ranging 
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Patient 4,M 





Patient 1, F Patient 2, F 
2% 5% 
1550 1770 
40.5 44 
30 one 
Failure to thrive Failure to thrive 
3% mo 13 mo 
2.4 (P,=4.7) 4.7 (P,=8) 
50.2 (P, = 57) 64.7 (P= 70) 
34.5 (P, = 38.5) 39.5 (P, = 44) 
100 90 
Upper airway Middle ear; 
gastrointestinal, 
eyelids 
0.45 (66) 0.42 (40) 
8.69 (117) 10.64 (108) 
0.37 (42) 0.38 (36) 


“Serum immunoglobulin levels were determined by a standard nephelometer assay. The values between parentheses refer to the age-related reference 
values (geometric means).'* Values below the 95% confidence interval are italicized. P, indicates third percentile; nl, normal. 


Patient 1 














8 24 










1500 1300 
40.5 30 
29 ET 
Failure to thrive Short stature 
6y2mo 15y4mo 
9.6 (P, = 16) 25.8 (P,=43) 
90.2 (P, = 106) 138 (P,= 154) 













45.2 (P, = 49.4) 49.5 (P,=52) 
100 77 
Middle ear; Upper and 
gastrointestinal; lower airway 
eyelids 
1.0 (69) 2.36 (177) 
4.88 (47) 9.09 (79) 
0.42 (41) 0.72 (64) 








Patient 2 Patient3 Patients Controlst 








CD3 {T cells) 62 
CD4 (helper-inducer T cells) 37 
CD8 (suppressor-cytotoxic T cells) 22 
CD4/CDE ratio 1.7 
CD16 (natural killer cells) 28 
CD19 (B cells) 21 
HLA-DR 28 


Lymphocyte count number (per mms) 6687 


*Lymphocyte subpopulations are expressed in percent of lymphocytes, and were determined by indirect 













53 48 75 6927 

23 26 43 4929 

20 16 22 1826 

1.4 1.6 1.9 >45 
8 5 28 

23 13 18 1245 

23 15 20 1425 
4442 1253 1760 


immunoflucrescence with monoclonal antibodies. Values 2 SDs above or 2 SDs below the mean of the 
controls are italicized. The values for patients 1, 2, and 3 are the mean of at least two determinations on 
different occasions. HLA indicates human leukocyte antigen. 

tControls included 15 healthy children age 1 to 13 years. 


from suboptimal to supraoptimal 
doses (0.005 mg/L, 0.5 mg/L, and 
5 mg/L) were used, significant differ- 
ences (P<.02) between the lympho- 
cyte proliferative responses of pa- 
tients and controls were found for each 
PWM concentration tested (not 
shown). When exogenous rIL-2 was 
added, no enhancement of PWM- 
driven tritiated thymidine incorpora- 
tion was noted. This is shown in Table 
4 for an optimal concentration of PWM 
(0.5 pg/mL). Similar results were also 
obtained for lower (0.005 and 
0.05 mg/L) and higher doses of PWM 
(5 mg/L) (not shown). In contrast to 
our findings on defective PWM-in- 


duced lymphocyte proliferation, it is 
shown in Table 5 that IL-2 production 
and IL-2-receptor expression in re- 
sponse to PWM were normal in pa- 
tients with Bloom’s syndrome. The 
T cells were also able to produce IL-2 
and to express IL-2-receptors in re- 
sponse to triggering with PHA and 
Con A (not shown). Finally, PBMC 
were stimulated in vitro with PWM toc 
measure IgM production (Table 6). 
Lowered IgM production was found in 
two of the three patients studied. 
Addition of hydrocortisone to the gul- 
tures. to eliminate suppressor-cell 
activity” did not reverse the low IgM 
production in these two patients. 
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| Syndrome and in Controls 






Tritiated Thymidine incorporation, cpm 


e 7 























PHA* Con At PWM* IL-2} 
Medium (0.5 mg/L) (6 mg/L) (0.5 mg/L) (10 U/mL) 
1 246 28 593 23956 2794 42202 
F 2 282 38 604 15535 6704 29758 
Patient 
3 367 47317 10969 3915 29926 
4 119 37470 35187 2756 39606 
Controls 396 +69 42835+1769 26920 +4914 14156+1759 44533 + 17830 
(n=6) . NS NS P<,02t NS 






*Peripheral blood mononuclear cells (0.5 x 10° cells/mL) were cultured in round-bottomed microculture 
‘plates for three days with optimal doses of mitogens. To quantify cell proliferation, tritiated thymidine 
incorporation during the last eight hours of culture was measured. Results for each patient represent 
the mean tritiated thymidine incorporation of quadruplicate cultures. For the control group, the 
; means + SEMs are presented. 
aii tPeripheral blood mononuclear cells were preincubated with phytohemagglutinin (PHA) for five days, 
fe washed, and further cultured with recombinant IL-2. Tritiated thymidine incorporation was measured 
ceo. during the last four hours of culture. Values presented are tritiated thymidine incorporation in the 
“presence of IL-2 after subtraction of tritiated thymidine incorporation in the absence of IL-2. Con A 
indicates concanavalin A; PWM, pokeweed mitogen; NS, not significant. 
+Patients vs controls, derived with a Mann-Whitney U test. 












PWM 


ril-2) Does Not Restore Defective Response of 
tes to Pokeweed Mitog ol 









litogen (PWM)* 
Tritiated Thymidine incorporation, cpm 
























Patient 4 


Concentration 
(mg/L) No addition With riL-2 (10 U/mL) 
0 227 2468 
Patient 1 

0.5 2365 2164 

0 325 1 
Patient 2 l Pae 
0.5 6704 7281 
: $ [t] 164 229 

Es Patient 3 l 

: 0.5 5313 5252 















119 
2756 






418 
2511 








*Peripheral blood mononuclear cells from patients with Blooms syndrome were cultured with PWM, 
in the presence or absence of riL-2. After three days of culture, tritiated thymidine was added for eight 
. “hours. Results represent the mean tritiated thymidine incorporation in quadruplicate cultures. 










COMMENT 


Patients with Bloom’s syndrome 
ave an increased susceptibility to in- 
ections and a high predisposition to 
: gnancy. These observations have 
<: led to the immunologic evaluation in 
search for possible defects in the host 
defense mechanisms. Decreased se- 
~-srtum levels of immunoglobulins, im- 
paired lymphocyte proliferative re- 
sponses to. mitogens, depressed in 
vitro production of immunoglobulins 
in response to PWM, and a defect in 
natural killer cell function have previ- 
ously been found. Our present data 
confirm immune defects in patients 
with Bloom’s syndrome. The most con- 
sistently found manifestation of lym- 
hocyte dysfunction was an impaired 
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in vitro lymphocyte proliferative re- 
sponse to PWM. This was found to 
contrast with normal PHA and Con 
A-induced T-cell responses. Hiitte- 
roth et al” have also shown that the 
impaired lymphocyte proliferation in 
patients with Bloom’s syndrome was 
most pronounced when PWM was used 
as a mitogen. 

A potential explanation for the dis- 
crepancy between normal PHA/Con 
A-induced responses on the one hand 
and defective PWM-induced prolifer- 
ation on the other hand can be pro- 
vided by the recently acquired insight 
in the process of T-cell activation. 
T cells are activated by cross-linking 
the CD3-T cell receptor (TCR) com- 
plex.on the membrane. This results in 
calcium influx, the appearance of IL-2- 
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receptors, IL-2 production, ‘and IL-2 
dependent T-cell proliferation. ®2 
Both PHA and Con A interact with 
the CD3-TCR complex for transmem- 
brane signaling,” and they induce an — 
IL-2-dependent pathway of lympho- 
cyte proliferation.” However, PWM 
does not have to interact with the CD3- 
TCR to induce tritiated thymidine in- 
corporation. The latter occurs via an’. 
“alternative” pathway of lymphocyte © 
activation and proliferation in a cal- 
cium and IL-2-independent mian- 
ner. Although interaction of PWM. 
with the CD3-TCR complex results in 
IL-2 production,” IL-2 does not eon- 
tribute to PWM-induced lymphocyte 
proliferation.’ Moreover, PWMisable __ 
to activate both T and B lympho-  _ 
cytes. Thus, if we reconsider in this 
context the data of our article, it. — 
appears that all functions that are 
induced via CD3-TCR signaling were: 
normal in patients with Bloom’s syn- 
drome, including PHA and Con A- 
induced lymphocyte activation and 
PWM-induced IL-2 production. In this. 
respect it is interesting to note that in 
the one patient tested, we found a 
normal antigen-induced lymphocyte 
proliferation (JL.C., unpublished 
data, 1987). Funetions induced by 
PWM that are independent of the 
CD3-TCR complex (lymphocyte pro- 
liferation and Ig production by B cells) 
were found to be defective. Our results 
obtained with lymphocytes from. pa- 
tients with Bloom’s syndrome thus are 
compatible with a specifie defect in 
the alternative PWM-driven pathway — 
of lymphocyte activation. on 

The defect might result from the 
absence or decreased density of a 
PWM-receptor on the lymphocytes. A 
receptor for PWM, however, has never ` 
been identified on lymphocytes.* It 
could be argued that a specific defect 
in PWM-induced lymphocyte prolif- 
eration points to a selective defect in 
the B-cell function. However, tritiated 
thymidine incorporation was meas- 
ured at day 3 of culture, at which time 
it largely reflects T-cell proliferation.” 
Therefore, it is unlikely that the de- 
fective lymphocyte proliferation is due 
to a B-cell defect only. Our attempts 
to normalize the response to PWM by 
increasing or decreasing the mitogen’. 
concentration in the cultures, or by 
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adding exogenous IL-2 were unsuc- 
-eessful. Addition of IL-2 also had no 
effect at all on PWM-induced lympho- 
-eyte proliferation. This might be sur- 
-prising in view of the IL-2-receptor 
_ expression on PWM-activated T cells. 
However, it has recently been shown 
-that Tac expression does not necessar- 
“ily imply the presence of functional 
~ TL-2-receptors on the membrane.” 
A retardation in the rate of DNA 
-replication fork movement! and a 
“slower cell proliferation® have been 
-= shown in both fibroblasts and lympho- 
eytes from individuals with Bloom’s 
syndrome. We therefore should con- 
sider an intrinsic defect in S phase 
DNA synthesis as the explanation of 
“the lymphocyte dysfunction. This, 
_ however, is not supported by our find- 
ings that the lymphocytes incorpo- 
rated tritiated thymidine in response 
to PHA, Con A, and IL-2 to a degree 
not different from the results in con- 
trols. 

_ We further found a low IgM produc- 
= tion-in vitro in response to PWM in 
‘two of the three patients studied, 
which is in accordance with previous 
reports.’ Low IgM -production can- 
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>, Peripheral blood mononuclear cells (0.5 x 10°/mL) were cultured in a 1-mL volume, without or with 
PWM (0.5 mg/L). After seven days of culture, the supernatants were collected and igM was measured 
:by enzyme-linked immunoabsorbent assay. Results are the mean of duplicate cultures. 
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not be ascribed to increased suppres- 
sor T-cell activity, because addition of 
hydrocortisone (specifically eliminat- 
ing suppressor-cell activity in vitro") 
did not normalize the response. Poke- 
weed mitogen-induced immunoglobu- 
lin production by B celis is dependent 
on the secretion of helper factors by T 
cells, including IL-2.** Pokeweed mi- 
togen-induced IL-2 production was 
normal in patients with Bloom’s syn- 
drome, but other helper factors for B 
cells have not been measured. There- 
fore, further studies are required to 
find out whether the reported defect 
in in vitro PWM-induced immunoglob- 
ulin production is due to a B cell 
dysfunction or to a quantitative and/ 
or functional T cell defect, or to a 
combination of both. Data from Tani- 
guchi et al support the latter expla- 
nation. 

In summary, our data show that 
PWM.-induced lymphocyte prolifera- 
tion and Ig production in vitro are 
defective in patients with Bloom’s syn- 
drome. This probably does not relate 
to the intrinsic defect in semiconser- 
vative DNA replication observed in 
this syndrome, but might result from 


detective. transmembrane or r intracel- 









lular signaling in lymphocyte activa- 

tion. The relevance of this in vitro 

finding to-explain clinical signs of im- 

mune dysfunction with increased sus- 

ceptibility to infections and increased 

incidence of malignancies® awaits fur- 

ther elucidation of the importance of | 
this alternative pathway. 


We thank Dr T. Waldmann (National Institutes 
of Health, Metabolism Branch, Bethesda, Md) 
for providing the monoclonal anti-Tac antibody, 
and Nele Nuyts for secretarial assistance i the 
preparation of this manuscript. 
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Book Review 


Assuring Quality Out-Patient Care for Children, by Charles D. Cook and 
Jane Heidt, 204 pp, New York, Oxford University Press, 1988. 


Dr Cook and Ms Heidt have written a book that synthesizes ten 
years of effort directed toward improving the quality and contain- 
“ing the. cost of health care for children. This documentation of 
their work is thoughtful and painstaking. The book begins with 
three brief chapters, giving an overview of the problem. The first 
details the intimidating magnitude of their quest. The second and 
third chapters document problems in health care provision and 
review briefly past experience with efforts at quality assurance. 
Can two different health care facilities differ threefold to tenfold 
in their rates of performance of diagnostic tests or therapeutic 
endeavors and each still represent quality care at reasonable cost? 
The remaining 85% of the book is devoted to a detailed descrip- 
¿stion of the Pediatric Guidelines Medical Information System 
. {PGMIS) now in place at six New York City municipal hospitals 
- and one voluntary hospital. As the authors note, quality assurance 
ventures. to date have tended to focus on structure or process, 
«with efforts at outcome assessment now beginning to take form. 
The project described in this monograph centers squarely on 
assessment of process. 
The authors assert that ten common pediatric problems com- 
_ prise about “80% of acute care pediatric ambulatory visits nation- 
" wide.” For these ten problems, they have developed guidelines 
that embody “standards for the optimal care of common ambula- 
tory pediatric problems.” Their PGMIS, then, consists of com- 
puter-assisted auditing of outpatient records to determine the 
degree of adherence by physicians. Monthly reports are generated 
’ for individual physicians and for their physician supervisors. By 
enumerating compliance with the guidelines, the monthly reports 
presumably allow assessment of the quality and cost-effectiveness 
of care rendered. 

As the authors themselves note, “the guidelines are the sine 
qua. non of the system.” So, too, one’s assessment of the merit of 
their PGMIS must begin with a critical evaluation of those 
guidelines. As a practitioner in a busy ambulatory department of 

„a children’s hospital, I find the guidelines faulty in several specific 
respects. Notwithstanding the authors’ caveats that these guide- 
lines do not apply to all cases, the guidelines contain some 
questionable positions regarding optimal care. Some elements of 
the guidelines with which I would differ are as follows: (1) the 
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diagnosis of an upper respiratory tract infection cannot be given | 
to a child with a temperature higher than 39°C; (2) a throat — 
culture is required when the rapid streptococcal antigen detaction 
test result is positive; (3) in a child with typical croup, with mild: 
or absent respiratory distress, admission is mandated when the. __ 
temperature is 39°C or higher and the white blood cell count is. 
higher than 15 x 10°/L; and (4) a child with otherwise typical viral | _ 
pneumonitis must be admitted if the neutrophil count is lower = 
than 1 x 107L. 
In general, the fault I find with these guidelines is that they 
place excessive reliance on degree of fever and results of white — 
blood cell counts, far beyond the discriminating ability of those 
items to dictate diagnosis or beneficial therapy. I am surprised. 
that these guidelines could be the result of years of revision and 
consultation with numerous experts. ae i 
In support of the specific guidelines, the authors offer two 
expository chapters. One contains decision trees, which, in this 
instance, are nothing more than diagrammatic reiteration of the 
guidelines’ text. They are better described as algorithms, since. 
they lack the explicit quantitative estimates that comprise the: 
logic of decision trees. The other chapter provides annotations to. 
the guidelines, citing 127 articles to support the judgments made. 
I was disappointed to find little in this chapter that addressed my 
specific concerns as sampled above. Gi 
This book is indeed impressive in the scope of its endeavor ahd 
its attention to details of implementation. It deserves careful 
reading by anyone engaged in quality assurance of pediatric care. 
Surely commendable is the development of a system that permits 
regular collection of complete clinical data, automated evaluation 
of that data, and continual feedback to physicians regarding their 
performance. It seems that such a system cannot help but improve 
the adherence by practitioners to the clinical guidelines: Whether 
it leads also to improvements in quality of care or cost containment, — 
however, depends first on the adequacy of the guidelines and. 
standards and on their acceptance by a wide audience of pediatri- 
cians. On this point, I believe, Dr Cook and Ms Heidt have 
additional work ahead. 


Rogpert D. Mauro, MD 

The Children’s Hospital 

University of Colorado School of Medicine 
Denver, CO 80218 
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An Ischemic Lesion 


© Neonates with necrotizing tracheo- 
bronchitis. present a diverse clinical 
pectrum from asymptomatic disease to 
evere airway obstruction. A retrospec- 
<¢linicopathologic study of 206 
neonatal autopsy reports spanning a 
three-year period yielded 122 cases of 
“necrotizing tracheobronchitis with an 
_Incidence of 59%. All study patients re- 
_celved treatment prior to the develop- 
ment. of high-frequency ventilator jet, 
scillator, or interruption. The site and 
submucosal depth of airway involve- 
ment was variable. The most commonly 
-affected anatomic site was the middle or 
thoracic trachea (56%). The common 
cause identified was severe ischemia to 
the airway mucosa and submucosa, oc- 
curring with profound birth asphyxia 
_and/or shock. The presence of ischemia 
‘supports the concept that decreased 
_tracheoperfusion may be an important 
factor in:the development of tracheo- 
ronchial abnormalities. 
(AJDC 1988;142:1094-1098) 








x Necrotizing tracheobronchitis (NTB) 
has been reported as a complica- 
tion related to mechanical ventilation 
in infants with respiratory failure." 
Since 1979, in our institution, an in- 
creasing number of neonatal autopsy 
reports have noted the presence of 
NTB characterized by replacement of 
normal tracheal mucosa with acute 
inflammatory cells, mostly neutro- 
phils. In addition, the airway lumen 
often contained necrotic debris. Clin- 
ically, the diagnosis of NTB was enter- 
_tained only occasionally in situations 
presenting as difficult ventilation, in- 
easing mucoid secretions, and air- 

_ flow obstruction. 
- The unexpected and often silent 


Aad for. ETTE June 11, 1988. 
From.: the: Department of Perinatology, The 
-Children’s Hospital, Denver. : 
‘Reprint requests to Department of Perinatol- 
ogy, The Children’s Hospital, 1056 E 19th Ave, 
: Denver, CO 80218 (Dr seen 
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Necrotizing Tracheobronchitis 


Jeffrey B. Hanson, MD; Gail Waldstein, MD; 
Jacinto A. Hernandez, MD; Leland L. Fan, MD 


presentation of NTB and its potential 
consequences for the survivors led to 
a retrospective study of all neonatal 
autopsies for the years 1979 through 
1981. Questions concerning frequency 
of occurrence, clinical presentation, 
and possible causal factors of NTB 
were examined. The purpose of this 
communication is to report the results 
of this study, with particular emphasis 
on the pathologic findings and the 
possible role of ischemia as a causal 
factor. 


PATIENTS, MATERIALS, AND 
METHODS 
Population Studied 


We reviewed the medical and autopsy 
records of all the neonates who had re- 
quired conventional mechanical ventilation 
from Jan 1, 1979, through Dec 31, 1981. All 
infants were cared for in the Newborn 
Center of The Children’s Hospital, Denver 
(a regional referral center for newborn 
intensive care). During the study period, 
there were 2148 newborn admissions, and 
1403 of these infants required ventilatory 
assistance for respiratory failure due to a 
number of primary respiratcry problems. 
There were 281 neonatal deaths (13.1%), 
and autopsy studies were performed in 206 
cases. 

The records of all patients were reviewed 
and pertinent antenatal, intrapartum, ne- 
onatal, and postmortem information was 
collected. The information gathered from 
each record included the following: sex, 
birth weight, gestational age; complica- 
tions of pregnancy, labor, and delivery; 
Apgar scores; type and severity of respi- 
ratory distress; ventilatory support re- 
quired; route and duration of endotracheal 
intubation; pulmonary roentgenographic 
findings; presence and severity of shock; 
pharmacologic support required; and any 
culture specimens obtained and results. 


Upper Airway Histopathologic 
Studies 


Routine specimens obtained at necropsy 
included the following: a longitudinal laryn- 
gotracheal section traversing the epiglot- 


tis, true and false vocal cords, and 3 to: 


5cm of proximal trachea; a coronal section 


of distal trachea at the level of the carina; 
and a pulmonary hilar sample with main- 
stem and lobular bronchi represented. The 
material was fixed in a buffered neutral 4% 
formaldehyde solution, embedded in. par- 
affin, sectioned at 6 um, and stained with. 
hematoxylin-eosin. 

The diagnosis of neonatal NTB was based 
on histologic review, noting alterations of 
normal tracheal mucosa and submucosa. 
All pathologic specimens originally were 
examined and described by one of three 
pediatric pathologists and later reviewed 
by one pathologist for confirmation of spe- 
cific tracheal abnormalities. 

Mild epithelial changes like loss of cilia 
and squamous metaplasia were not in- ` 
cluded in the current grading system. We 
employed a slight modification of the. ap- 


proach of Joshi et al' to tracheal histopa- 


thology. Grade 1 indicated mucosal necrosis 


only (Fig 1). Grade 2 included both mucosal ~~ 


and submucosal necrosis, often character- 
ized by submucosal basophilia and loss of 
surface epithelium (Fig 2). Grade 3 de- 
scribed marked mucosal and submucosal 
necrosis with a mild te moderate inflam- 
matory infiltrate. If the inflammation was 
severe, the subdesignation “S” was added 
(Fig 3). If perichondritis was observed, the 
subdesignation “C” was added (Fig 4). As 
anticipated, occasional laryngeal. ulcers 
were associated with subjacent inflamma- 
tion of the arytenoid or cricoid cartilage. 
Unanticipated, however, was the antilumi- 
nal perichondritis occasionally observed in 
the distal trachea or mainstem bronchi, 
sometimes in regions demonstrating only 
grade 2 submucosal changes. 

Several recent studies have employed 
other histopathologic features and differ- 
ent grading systems of upper airway dam- 
age related to high-frequency ventilatory 
effects.** For the sake of simplicity, we 
regarded the three-grade system as guffi- 
cient. The infants in our study did not have 
tracheal or bronchial occlusion by sloughed 
mucosa or submucosal tissue, although — 
some infants exhibited substantial fibro- 
proliferation impingement of airway lu- 
mina. 

‘Twenty-five cases of NTB were selected 
at random and studied in depth. Of the 
sampled anatomic sites, three autopsies 
lacked laryngeal sections, two showed no 
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Fig 1.—Type 1 lesion, proximal trachea. Submucosa is intact and 
uninflamed. Mucosa is necrotic and partially detached (arrows) 
(hematoxylin-eosin, original magnification x 40). 


Fig 3.—Type 3 lesion. Distal trachea with extensive mucosal 
ulceration (straight arrows), submucosal necrosis, and inflamma- 
tion (bent arrow). Tracheal glands are dilated. Tracheal lumen, at 


top, is partially occluded by pseudomembrane of denuded mucosa, 
mucus, and neutrophils (asterisk) (hematoxylin-eosin, original 


magnification x 40). 





Fig 2.—Type 1/type 2 lesion interface. Distal trachea. Intact 
mucosa (small arrow) abuts ulcerated region. Wide arrow (on right) 
points to type 2 lesion with necrotic, basophilic submucosa (he- 
matoxylin-eosin, original magnification x 100). 


epithelial alterations of the larynx, two 
evidenced grade 1 changes, and 12 had 
grade 2 changes. Five laryngeal alterations 
were grade 3, four of these with associated 
chondritis and three with severe inflam- 
mation. One baby had marked submucosal 
fibrosis. Duration of intubation was similar 
for all babies. 

Tracheal alterations were significantly 
worse, with 23 infants manifesting grade 3 
lesions, 15 with severe inflammatory com- 
ponent, and five with substantial perichon- 
dritis. One baby had striking submucosal 
fibroproliferation. Only two infants had 
grade 2 tracheal changes. No entirely nor- 
mal tracheal mucosa was found and no 
simple grade 1 lesions were seen. Sampled 
bronchi revealed 13 without abnormalities, 


AJDC—Vol 142, Oct 1988 


two with grade 1 changes, and three with 
grade 2 changes. Seven infants had grade 
3 alterations of their bronchi, four with 
severe inflammation, three with perichon- 
dritis, and one had obliterative fibroproli- 
feration. 


Statistical Analysis 


Data were analyzed for significance with 
a two-tailed t test. A P value of <.05 was 
considered significant. 


RESULTS 
Incidence of NTB 


During the study period, 206 neo- 
natal autopsies were performed. The 
presence of NTB was noted in 122 
cases, an incidence of 59%. 


Fig 4.—Type 3C lesion. Trachea carina. Perichondritis with neutro- 
phils (thin arrows) involving distal tracheal ring on antiluminal 
surface. Thick arrow indicates direction of lumen (hematoxylin- 
eosin, original magnification x 100). 


Population Profile 


Table 1 shows some of the obstetric 
and neonatal factors evaluated in all of 
the autopsied cases. Both groups, with 
and without (control) NTB, were 
strikingly similar. All patients were 
intubated and received conventional 
ventilator therapy that consisted of 
oral intubation, positioning of the en- 
dotracheal tube tip in the high midtra- 
chea (confirmed by roentgenogram), 
and uniform gaseous humidification 
(body temperature, 36.5°C). All pa- 
tients received 100% fraction of in- 
spired oxygen increased from 60% to 
100% fraction of inspired oxygen to 
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No. (%) 





PROM ) 



















~*PROM indicates premature rupture of membranes; HMD, hyaline membrane disease; PPHN, 


Necrotizing: 
Tracheitis, 








Premature labor 19 (16) 
Fetal distress 1 (0.8) 
Abrupti i 7 (6) 

<. Hypotension 24 (20) 
HMD 61 (50) 
Pneumonia 2 (1.6) 
PPHN/lung hypoplasia 14 (12) 
Meconium aspiration 2 (1.6) 
PIE 23 (19) 
Pneumothorax 38 (31) 
IVH 41 (33) 
BPD 7 (5.7) 
‘Sepsis 15 (12) 

Totaly 122 (59) 





Control, 
No. (%) 


7 (8) “0.972t 














14 (16) 0.833+ 
1 (4.2) 0.789t 
7 (8) 0.467t 
4 (4.8) 0.002 

32 (38) 0.910t 
4 (4.8) 0.190t 
9 (11) 0.864 
2 (2.4) 0.704t 
12 (14) 0.391t 

22 (26) 0.442t 

20 (24) 0.130t 
1 (1.2) 0.096t 
7 (8) 0.365t 

84 (41) 


persistent pulmonary hypertension of newborn; PIE, pulmonary interstitial emphysema: IVH, intraven- 
tricular hemorrhage; and BPD, bronchopulmonary dysplasia. 


tNot significant. 


+The discrepancy in the final totals is a result of more than one factor being present in a particular 


: “patient. 


Days 


Ventilated 


Autopsies 


Necrotizing 
Tracheobronchitis,t 
No. (%) 








160 
20 
26 

206 





89 (55.6) 
14 (70.0) 
19 (73.0) 

122 (59.2) 


*From The Children’s Hospital, Denver, 1979 to 1981. 


tP=.143. 


< maintain an arterial oxygen saturation 

~ of 90% or more. Positive end-expira- 
tory pressure of 4 to 6 cm H,O was 
. used to improve oxygenation. Mean 
airway pressure was not examined. 
_ Ventilatory pressures were similar: 
_ 26/6 vs 25/6 (11 patients counted in 
each group). Duration of intubation 
was similar in each group (Table 2). 
The only factor that statistically was 
_ found to be significant was hypoten- 
_ sion (defined as a mean arterial pres- 
gure of less. than 15% or more below 
normal range for one hour). Twenty 
- percent (24/122) of babies with NTB 
had marked hypotension in the neo- 
_. natal period, as compared with 4.8% 
(4/84) of babies. without. NTB 
-. (P<,002). 
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Apgar Score and NTB 


The frequency of NTB in autopsy 
cases was examined in relation to Ap- 
gar scores at one and five minutes 
(Table 3). Necrotizing tracheobronchi- 
tis was found more often in infants 
with lower Apgar scores. It was found 
in 38 (77.6%) and 40 (50.6%) infants 
with a five-minute Apgar score of 0 to 
3 and 7 to 10, respectively. This differ- 
ence was statistically significant at 
P<.011. In addition, it is worth noting 
that in infants with a five-minute Ap- 
gar score of 7 to 10, 20 of 40 infants 
with NTB developed profound hypo- 
tension during their hospital course, 
contrasted with three (7.7%) of 39 
infants without NTB (P<.00086). 
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Total No. 206 122 (59.2) 
0-3 (62: 
4-6 30 (87.7) 
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0-3 49 38 (77.6) 

4-6 78 44 (56.4) 

7-10 79 40 (50.6) 





*From The Children’s Hospital, Denver, 1979 to 
1981, 

tP =.446. 

tP =.011. 


Anatomic Involvement and 
Histologic Findings 


Figure 5 displays the primary site 
of involvement by NTB. The most 
commonly affected anatomic locale 
was the middle or thoracic trachea 
(56% [93/167]). Involvement of other 
areas varied: 20%, 15%, and 9% for: 
the cervical trachea, carina, and 
mainstem bronchi, respectively. The 
preferential involvement of the mid- 
trachea was statistically significant at 
P<.001. 


NTB and Infection 


Fifteen infants with NTB (12%) and 
seven infants without NTB (8%) had“ 
documented infection at the time of 
death. Only one baby with NTB had 
identifiable tracheal infection. Staph- 
ylococcus aureua and Pseudomonas 
aeruginosa were the organisms iso- 
lated from the trachea of this single 
infant. 


COMMENT 


In our series, the majority of pa- 
tients with NTB had a silent clinical 
presentation, and in almost all cases, 
an unexpected one. Kirpalani et al? 
recently reported that acute hyper- 
capnia was associated with the pres- 
ence of NTB, and that a silent clinical 
presentation was uncommon. The di- _ 
agnosis of NTB clinically was enter- 
tained only occasionally in our unit 
during these years in-situations pre- 
senting as difficult ventilation, in- 
creasing mucoid secretions, or airflow 
obstruction. 
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Fig 5.—Involvement site of necrotizing tracheobronchitis (122 cases). 


all eases of NTB occurred in intu- 
- bated. neonates and, regardless of 
-` birth weight, an identical incidence 
was seen in both the smallest and 
“dargest neonates. As other studies 
have demonstrated, NTB is not solely 

a disease of the low-birth-weight in- 
fant.*7 Furthermore, NTB is not a new 
‘disease process as noted by Mammel 
and Boros.: 

_ Duration of intubation did not cor- 
relate with the presence or severity of 
NTB. Routine humidification with in- 
spired gas at body temperature was 
.. the standard of care in an attempt to 
maintain the normal upward flow of 
_ Maucus. 
< The role of infection, especially in- 
fectious tracheitis, was examined. In 
< only one case of NTB was an infectious 
< organism deemed important in path- 
 ogenesis. This finding is similar to that 
of other early investigators." 

-Previous reports stress certain ob- 
servations that our study did not ver- 
ify. The laryngeal region had been 
: recognized as the most common site of 
trauma. Further, Joshi et al noted a 
- elose correlation in the degree of in- 

volvement when both larynx and distal 

trachea were damaged. Our data do 
not. support: “either of these observa- 
tions. The majority of our patients 
_ manifested high-grade lesions in the 
~. midtrachea with variable involvement 

-< of the larynx. 

o>. The presence of the endotracheal 
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tube previously has been reported as 
the responsible factor in much of the 
laryngotracheal trauma.'** Possible 
mechanisms of damage include direct 
pressure effect, its abrasion, respira- 
tor and transmitted piston effect, en- 
dotracheal tube irritant potential, and 
the possibility of toxin effect from the 
endotracheal plastics or cleanser." 
Our data do not support these hypoth- 
eses. The trachea below the true vocal 
cords to approximately 1 em above the 
carina was the region in our series 
with the most surface ulceration and 
damage, whereas the larynx was less 
significantly involved. This would ar- 
gue against direct or transmitted 
pressure phenomena, since the tube is 
common to both locales but is more 
tightly positioned in the larynx. The 
distal trachea is exposed to intermit- 
tent trauma from suction catheters. 
Right and left mainstem bronchial 
damage might be secondary to this; 
however, a number of patients exhib- 
ited severe mucosal necrosis of lobular 
bronchi distal to where suction cathe- 
ter contact could be implicated. Such 
findings are suggestive of a more gen- 
eralized insult. 

The description of the abnormality 
of NTB has been approached by dif- 
ferent grading systems in several 
studies. The subject has been ad- 
dressed in a qualitative fashion as well, 
including gross and microscopic obser- 
vations. These observations often re- 















late sequential lesions with the dura 
tion of intubation. In this report, we. 
have chosen the grading system of- 
Joshi et al’ to describe the histopath- 
ologic condition with slight modifica- 
tion. We recognize that this system. 
does not include the earliest and most 
subtle alterations in the tracheal epi- 
thelium, those of mucosal and sub- 
mucosal edema and hemorrhage. 
These changes then progress to necro- 
sis, inflammation, and ulceration, | 
which are graded. Eventually, thein- 
volvement can be extensive enough ti 
damage cartilage, which we have in 
dicated by a “C.” Reepithelialization, 
can occur. A submucosal reparative 
phenomenon is occasionally seen, an 
admixture of granulation tissue and 
fibroproliferation that constricts the 
lumen of the airway. cae 

On detailed examination of all cases 
of necrotizing tracheitis, the presence __ 
of ischemia as a common thread was __ 
noted, evidenced by low five-minute. 
Apgar scores. In a significant number 
of patients, ‘the five-minute Apgar 
score was in the range of profound __ 
asphyxia, 0 to 3. Furthermore, in 50% 
(20/40) of infants with necrotizing tra- 
cheitis, there was an associated Apgar 
score of 7 to 10, severe hypotension 
(mean arterial pressure 15% or more 
below normal range for one hour), and 
suspicion of sepsis or cardiogenic 
shock. Hypotension is not the major 
problem, but the ischemia that results. 
is a most significant insult. Due to the 
rich anastomoses of vessels supplying 
the mucosal and submucosal tracheo- 
bronchial tree, asphyxia, hypotension, 
and subsequent ischemia would havea __ 
profound impact. The vascular supply 
of the cervical and upper thoraci¢.tra- 
chea arises from the inferior thyroid. 
artery. The midportion or thoracic tra- 
chea obtains its blood supply from the. 
lateral longitudinal anastomoses that. 
course along its lateral borders. Since 
these represent end-arterial -bloo 
supplies, they are susceptible to pre 
sure changes and variations in oxygen 
saturation. This thoracic trachea is the 
site of major involvement with NTB. 
Such findings in the trachea witha | 
tenuous vascular supply may be an- | 
other example of a “watershed” sus- < 
ceptibility occurring with profound is- 
chemia in neonates. Similar ischemic. 
mechanisms are invoked in papillary 
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_ muscle necrosis with tric 
insufficiency and parasagittal neuro- 
nal injury in the central nervous sys- 
tem. IAT, : ; 
We also noted significant periëhon- 
dritis, frequently on the antiluminal 
aspect of the distal trachea or near 
the carina and occasionally in the dis- 
tal bronchi. Only one of five patients 
with inflammation of the tracheal car- 
tilage rings had an associated luminal 
ulcer, and this patient also had laryn- 
geal ulceration with inflammatory ex- 
tension to the arytenoid cartilage 
plate. The presence of antiluminal 
chondritis and perichondritis without 
inciting organisms lends support to 
the suggestion of ischemia being 
causal in the entire necrotizing pro- 
cess. Such an insult could lead to focal 
artilaginous necrosis and subsequent 
inflammation. Barotrauma, catheter 
incitants, and other luminal factors 
clearly are noncontributory in this 
antiluminal locale. Previous studies of 
_ airways have been directed at the mu- 
 cosal and submucosal tissues with 
scant attention to the distal and anti- 
luminal cartilage. The substantive 
chondritis noted in our patients may 
explain the tracheomalacia often 
noted in infants recovering from bron- 
chopulmonary dysplasia. #3 
-The potential elinical implications 
for surviving neonates with NTB are 
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spid valve 


mechanical ventilation: A review and commen- . 


may well predispose the survivor to 
significant airway embarrassment and 
respiratory distress. *” This tendency 
may have major implications for those 
infants with first-time exposure to the 
many respiratory viral pathogens. Do 
survivors with NTB have narrower 
upper airways and are they at an 
increased risk for laryngotracheo- 
bronchitis? 

This report indicates that NTB oc- 
curs at least in part as a result of a 
more global insult such as ischemia 
rather than simply secondary to me- 
chanical ventilatory support as previ- 
ously believed.” Mechanical venti- 
lation can be a significant contributing 
factor for ischemia leading to NTB. 
One proposed theory for the role of 
mechanical ventilation and mean air- 
way pressure in NTB introduces the 
concept of tracheal perfusion pressure 
(TPP). Tracheal perfusion pressure is 
the sum of two factors: mean arterial 
blood pressure (MABP) and mean air- 
way pressure (MAP). These two forces 
would seem to oppose each other in 
terms of perfusion of the tracheal cap- 
illary bed. Not all neonates are the 
same gestational age; thus, some fac- 
tor accounting for gestational age and 
airway stability should be consid- 
ered.'* Thus, the final equation repre- 
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TPP ‘might be as follows: 
TPP = =MABP-— —k(MAP), where krep- : 


resents the “airway distensibility fac- 


tor.” With such a concept, ischemia 


-secondary to hypoperfusion i is the final 


common pathway of NTB. ‘Hypoper- 
fusion may be caused by a decrease i in 
the MABP, increased MAP, or a com-_ 
bination of the two. Such a theory 
deserves further investigation and has 
precedent in other organ systems, spe- 
cifically the central nervous system. 
A similar theory exists for cerebral 
perfusion: Cerebral perfusion pres- 
sure equals MABP minus intracranial 
pressure.” 

The issue of high-frequency venti- 
lation and the role it plays in NTB is 
of current interest. Recently, the con- 
tribution of high-frequency oscillatory 
ventilation has been shown to be no 
more damaging to the airway than 
conventional ventilation.” 

In conclusion, NTB appears tobe 
another pathologic entity that can be 
added to the spectrum of morbidities 
observed in the critically ill neonate 
who experiences respiratory failure _ 
requiring significant ventilatory sup- 
port. Quite possibly, ischemia, either. 
due to hypotension associated with 
birth asphyxia or shock or from exces- 
sive ventilatory pressure support/ 
mean airway pressure, plays a major 
role in the pathogenesis of NTB. 
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The Effects of a Mandatory Child Restraint Law 


“on Injuries Requiring Hospitalization 


: Lewis H. Margolis, MD, MPH; Alexander C. Wagenaar, PhD; Wanda Liu, MS, MA 


¿<e Using data on all inpatients in 16 
-i ‘Michigan hospitals from 1980 through 
1985, the clinical effects of a mandatory 
-child restraint law were examined. Time- 
: series analytic techniques revealed a 
36% decline in hospitalization for all 
- Injuries, with a 25% decline for head 
Injuries, and a 20% decline for extremity 
Injuries for children younger than 4 
= years. In addition, length of stay de- 
clined tor children hospitalized second- 
ary to motor vehicle crashes. This study 
nfirms the effectiveness of the child 
restraint law in Michigan, previously 
- -demonstrated by analyses of police rec- 
` “ords. Current hospital databases may be 
able to serve as one component for the 
_ Implementation of comprehensive injury 

: ‘surveillance systems. 

(ASDC 1988:142:1099-1103) 










Nollowing the lead of Tennessee in 
-~ 7 1978, every state has now imple- 
. mented laws that require children in 
passenger cars to be restrained. Im- 
plemented in April 1982, Michigan's 
Jaw allows the use of either a child 
_-Yestraint device (CRD) or seat belt, 
_ depending on age and seat position. 
_ Following implementation, restraint 
use by children under age 4 years 
< increased from 12% to 51%.' This in- 
crease in restraint use was accompa- 
nied by an overall decline of 25% in 
the number of injured children as in- 
i dicated i in police crash reports.' Chil- 
dren in crashes involving low levels of 
vehicle damage experienced the larg- 
est decline (50%) while children in the 
nost severe crashes experienced a 
lecline of 22%.' 
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Although the overall effectiveness 
of Michigan’s child restraint law is 
gratifying, it is also important to ex- 
amine the effect on specific clinical 
types of injuries that have been most 
affected by child restraint use, partic- 
ularly severe ones. For example, since 
motor vehicle crashes are a major 
cause of head injuries, it is important 
to document that the CRD law has 
been associated with a decline in these 
injuries. Knowledge of specific types 
of injuries averted by the CRD law is 
also important in estimating savings 
in both short-term medical eare costs 
and potential long-term disabilities. 

Using hospital discharge data for 
the 27 months before and 45 months 
after implementation of the law, this 
report describes the effects of the 
CRD law on injuries to the head, neck, 
spine, thorax, abdomen, and extrem- 
ities. Specifically, this study examines 
the association between the imple- 
mentation of a mandatory restraint 
law, increased restraint use, and 
changes in motor vehicle child passen- 
ger injuries. 


THE EFFECTIVENESS OF CHILD 
RESTRAINT DEVICES 


During the late 1960s, investigators 
began to recognize the deficiencies of 
then-available CRDs.‘ In April 1971, 
the first version of Federal Motor Ve- 
hicle Safety Standard 213 eliminated 
the most ineffective and dangerous 
seats, but tests of structural integrity 
in 30-mph crashes were performed 
only on a voluntary basis. This regu- 
lation was revised in 1981 to require 
testing of child restraints under dy- 
namic impacts simulating a 30-mph 
crash. Forward-facing restraints are 
required to limit. forward motion. of 
the head and knees, as well as decel- 
erations of the head and chest. Rear- 
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facing restraints are required to lim 
the angular deviation from the vertic: 
of the back and head support surface. 
In other words, CRDs are designed 
with particular attention to keeping 
the child’s head from striking the vi 
hicle interior while holding onto th 
child’s body in a manner that will not 
itself induce injury. i 
Although numerous studies iii 
documented the effects of CRDs usin 
police crash records,’ there are re 
atively few reports of the clinical co 
sequences of CRD use. Agran an 
coworkers? reviewed injuries. of over 
500 children under age 4 years broug! 
to nine emergency rooms in souther 
California following motor. vehic 
crashes. Approximately half the cases 
occurred before the implementation of 
the law requiring CRD use in Califo 
nia. Whereas 26% sustained head i 
juries before the passage of the law, 
only 18% of those receiving emergenc: 
treatment after the law suffered hea 
injuries. In addition, head trauma wa 
less severe after the law’s passage. 
The study reported no differences in 
injuries to the chest, abdomen, or 
extremities. 
Hall and coworkers? ititerviewed 
2105 families involved in motor vehicle 
crashes over the course of one year 
North Carolina. The purpose of the: 
study was to validate police reports 
and to obtain more: detailed inform 
tion on the types of injuries and 
cumstances of the crashes. They 
ported that 2.2% of unrestrai 
children sustained serious head inj 
ries or fatalities in ‘contrast to 0.4% of 
the restrained children, a reduction of 
81%. In the more severe crashes, re- 
straints reduced serious head i injuries 
and fatalities by 74%. i 
Although only 10%” of children i 
volved in crashes are kónpitatizad, 
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-statewide hospital data are useful for 


examining the clinical effects of the 
_ restraint law. for two reasons. First, 
_ injuries requiring hospitalization are 
generally more serious than those 
_ treated in emergency rooms. A reduc- 
_tion in serious injuries is obviously the 
“most desirable outcome of the re- 
. straint law. Second, it is unlikely that 
any single practice or even hospital 
would have a sufficiently large data- 
base to examine changes in total in- 
_ jury rates, much less particular types 
of injuries, such as to the head or 
“extremities. 

> In summary, clinical studies have 
- begun to confirm findings from anal- 
—yses of. police reports on traffic 
crashes. Implementation of manda- 
tory child restraint laws has been 
-< associated with decreases in injury 
frequency and injury severity, specif- 
< ideally with regard to head injuries. A 
_ statewide hospital database provides 
‘the opportunity to document in 
greater detail the effects of increased 
_ child restraint use. 
: METHODS 

The Michigan Inpatient Data Base 
_-(MIDB) provided the data for our analyses. 
. These data, including all discharges from 
all Michigan hospitals, have been main- 
_ tained by the. Michigan Health Data Cor- 
"poration since 1980, under the sponsorship 
cof the. Michigan Hospital Association. 
_ Among the variables abstracted from med- 
` ical records for the MIDB are age of pa- 
tient; dates of admission and discharge, 
“diagnosis (primary and up to six secondary 
entries. using the International Classifi- 
: cation of Diseases, ninth revision, system); 
and hospital identifier. The state health 
. department maintains a separate count of 
hospital discharges that indicates that ap- 
. proximately 2.5% of discharges do not get 
entered into the MIDB. These missing 
entries are from small hospitals without 
the resources to meet the time demands 
‘for entry into the annual MIDB file. To 
-résolve discrepancies between MIDB and 
¿“state data, the Michigan Health Data Cor- 
| poration generates a random sample of 
discharges from the previous year for each 
missing hospital in question and enters 
_ those duplicates into that hospital’s MIDB 

file. : 







Since up. to seven diagnoses are ab- 
_ stracted from the hospital records, it is 
_ possible to recover both the N code (nature 
"of the injury) and the E code (external 
-cause of the injury). However, in the entire 

state, only 10% of injury N codes have an 
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accompanying E code. Consequently, we 


have restricted our analyses to the dis- 
charges from 16 of the approximately 239 
hospitals in the state that consistently 
reported E codes for greater than 80% of 
N codes indicating injuries. Discharges 
from these 16 hospitals constitute approx- 
imately 9% of all discharges in the state. 
These 16 hospitals have been used for two 
reasons, First, a change in reporting of 
motor vehicle-related injuries could mask 
any change in the underlying rates of in- 
juries. Since these hospitals consistently 
recorded a high proportion of E codes, the 
potential for reporting biases has been 
substantially reduced. Second, hospitals 
that regularly use and record E codes are 
assumed to be more reliable reporters of 
external causes of injuries. Criteria used 
by hospitals to determine a particular E 
code are likely to remain relatively stable 
from one year to the next. 

The 16 hospitals do not represent a ran- 
dom sample, but we are confident about 
the internal validity and generalizability of 
this sample. In terms of internal validity, 
referral patterns in these communities re- 
mained stable during the years 1980 
through 1985. In the communities with 
more than one hospital, injury rates at the 
hospitals not included in our sample also 
declined. Specifically, the proportion of 
patients with injuries admitted to the ten 
hospitals analyzed in detail that shared 
catchment areas with 28 other hospitals 
remained stable from 1980 through 1985. 
The other six hospitals are the primary 
providers of hospital care in their geo- 
graphic regions." In terms of generaliza- 
bility, these hospitals represent a cross 
section of sizes and locations of institutions 
within the state. For example, five are 
large or moderately large urban hospitals, 
four are small rural hospitals, with the 
others in between. The sample does not 
include a preponderance of facilities with 
specialized trauma centers. 

Since information on actual CRD use is 
not available, we have restricted cases to 
those that could have been affected by 
restraints. Therefore, the following E 
codes were excluded: (1) any E810 through 
E819 code with a .2, .3, .4, .5, or .7 fourth 
digit, which represents motorcyclists, pas- 
sengers on motorcycles, occupants of 
streetcars, riders of an animal, bicyclists, 
and pedestrians, respectively; and (2) 
E817, which represents an injury associ- 
ated with boarding or alighting from a 
motor vehicle. The injury outcomes are 
based on groupings of reported N- codes 
into six anatomical regions: head, neck, 
back, thorax, abdomen, and extremities. 
(These codes are available from us- on re- 
quest.) To control for quality of reporting, 


only injuries reported as the principal di- 
agnosis have been included in the analyses. 
The principal diagnosis is the reason for 
admission. To the extent that a small pro- 
portion of children had more than one 
injury, our estimates of the effects of the 
law are conservative. 

Monthly rates of injury discharges’ for 
the years 1980 through 1985 were adjusted 
separately for three potential confounders. 
First, the crude rates were adjusted for 
population size since an increase or de- 


crease in population could account for core 


responding changes in monthly injury 
rates, Second, rates were adjusted for ve- 
hicle miles traveled because mileage trav- 
eled is a measure of exposure risk for a 
motor vehicle injury and is an important 
determinant of aggregate injury rates. For 
example, if the amount of travel mileage 
decreases, injury rates are likely to de- 
crease as well, possibly masking the effects 
of a particular intervention, such as the 
implementation of a restraint law. Finally, 
crude rates were adjusted for the number 
of motor vehicle crashes. This final measure 
is probably the most rigorous test of the 
effects of the child restraint law because it 
is ultimately children involved in crashes 
who are affected by the use of CRDs and 
seat belts. Because population, vehicle 
miles traveled, and crashes are not avail- 
able specifically for the catchment areas of 
the 16 hospitals, the three adjustments 
were made using the respective figures for 
the entire state. Use of the statewide 
figures assumes that they reflect changes 
in population, vehicle miles, and crashes in 
the catchment areas under study. 

Effects of mandating the use of restraint 
systems on child injuries were examined 
using Box-Jenkins interrupted time-series 
intervention analyses.” This method uses 
iterative Auto-Regressive Integrated Mov- 
ing Average model identification, estima- 
tion, and evaluation techniques for analyz- 
ing time-series data, and can control for a 
wide variety of trend, seasonal, and other 
autocorrelation patterns. Compared with 
alternative analytic strategies, the Box- 
Jenkins methods more accurately account 
for time-series data regularities, as evi- 


denced by lower residual error vari- `) 


ances, 1314 

Most models included low-order moving 
average and first-order. seasonal moving 
average parameters, operating on the sea- 
sonal differences ‘of natural: logarithm- 
transformed injury rates, Step: functions 
were added to the Auto-Regressive Inte- 
grated Moving Average models to estimate 
the effects of the compulsory restraint 
intervention while controlling for cycles 
and other long-term patterns in each injury 
time series. All percentage change esti- 
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3146 (34.7) 
594 (6.5) 
455 (5.0) 
879 (9.7) 
504 (5.6) 

2717 (30.0) 
775 (8.6) 

9070 (100.1)* 


*Total percentage is greater than 100 due to 
rounding. 


Neck 
Back/spine 
Thorax 
Abdomen 
Extremities 
Other 
Total 


mates reported herein are based on such 
intervention models and represent statis- 
tically significant changes in injury rates 
associated with the restraint law from the 
level expected, had the law not been imple- 
mented. 

Because the models are intrinsically non- 
linear, the Gauss-Marquardt method imple- 
mented in the computer program BMDP 
2T was used to estimate the parameters. 15-18 
Each model was carefully evaluated in 
terms of the multiple criteria suggested by 
Box and Jenkins." When inadequacies were 
found, the model was respecified, reesti- 
mated, and reevaluated until a parsimoni- 
ous model was obtained that adequately 
accounted for all of the significant autocor- 
relation patterns in the original series. 

Several features of this type of interven- 
tion preclude the simple comparison of 
means before and after the laws or the use 
of ordinary least squares regression. First, 
the primary dependent or outcome variable 
is the monthly injury rate. In a clinical 
study of the outcome of an intervention or 
treatment, the individual cases are as- 
sumed to be statistically independent, an 
assumption that allows the investigator to 
apply equal weights to each case in the 
generation of means. In contrast, the 
“cases” under study here are monthly rates 
that are clearly not independent. The rate 
in a given month is correlated with the rate 
in preceding or following months. The 
monthly rate immediately preceding an 
intervention is more closely correlated with 
the subsequent rate than a monthly rate 
that is farther removed. A simple compar- 
ison of the mean of the monthly rates for 
the 27 months before the intervention with 
the mean for the 45 months following 
the intervention assumes that each rate is 
completely independent of the rates in all 
other months. Second, ideally individuals 
would be randomly assigned to treatment 
or intervention groups. Since in the case of 
the implementation of a law, however, this 
obviously cannot be done, it is necessary 
to evaluate the intervention by using a 
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Table 2.—Changes in Injury Rates 


Injury Rate 
Head injuries 
Crude 
Per population 
Per vehicle miles traveled 
Per No. of crashes 


Extremity injuries 


Crude 

Per population 

Per vehicle miles traveled 
Per No. of crashes 


All injuries combined 
Crude 


Per population 
Per vehicle miles traveled 
Per No. of crashes 





*All estimates are significant at P<.05. 


quasi-experimental rather than random- 
ized experimental design." 

Box-Jenkins interrupted time-series 
analysis is essentially a variation on ordi- 
nary least squares regression that takes 
into account the lack of independence 
among data points, or more specifically the 
serial or autocorrelation among error 
terms.” This analytic technique allows the 
calculation of a parameter estimate that is 
analogous to a B weight in regression. The 
equations permit the measurement of the 
discontinuity in the trend line at the time 
of the intervention, which is entered into 
the analysis in the form of a dummy varia- 
ble. Data are log transformed to reduce 
the degree to which the variance of the 
dependent variable changes over time (ie, 
reduce their heteroscedasticity). In other 
words, the technique permits a calculation 
of the size and statistical significance of 
the discontinuity associated with the inter- 
vention and allows one to state that the 
monthly rate is now a calculated percentage 
different than would have been expected 
had there been no intervention. 


RESULTS 


The 16 hospitals that regularly use 
E codes reported a mean of 1512 dis- 
charges per year (range, 1444 to 1653) 
related to passengers in motor ve- 
hicles, for a total of 9070 from 1980 
through 1985. Table 1 contains the 
frequency distribution of injuries in 
the entire sample of passengers and 
shows that the distribution is compa- 
rable with other investigations of mo- 
tor vehicle passenger injuries.” Of the 
total of 9070 cases, 187 discharges 
(2.1%) were of children aged 4 years 
or younger. 


Adjusted R? 


Estimate* Change, % 


Figure 1 shows the monthly rates of 
hospitalization for the period under 
study. As indicated in Table 2, the 
crude rate of hospitalization for all 
injuries following the implementation 
of the restraint law is 50.4% lower 
than the rate expected had pre-1982 
trends continued. Rates for head and 
extremity injuries were 40% lower 
than expected. 

Since Fig 2 shows a decline in the 
population of children younger than 4 
years and an increase in both miles 
traveled and crashes, the hospitaliza- 
tion rates were adjusted for those 
factors. Table 2 indicates that the rate 
for head injuries declined for all three 
types of adjustment, per population 
(—16.7%), per vehicle miles traveled 
(—19.5%), and per vehicle crashes 
(— 24.7%). Not surprisingly, both be- 
fore and after implementation, head 
injuries accounted for the largest pro- 
portion of injuries requiring hospital- 
ization. The increase in the proportion 
of all injuries that were head injuries 
(even though the rate decreased) sug- 
gests that other injuries have declined 
substantially. As shown in Table 2, 
extremity injuries declined, with the 
largest decline manifest when ad- 
justed for crashes (—19.6%). Al- 
though the frequencies of injuries to 
the neck, back, abdomen, and thorax 
were too low to reveal statistically 
significant changes, the rate for all 
injuries combined declined by 35.9% 
when adjusted for vehicle crashes. 

Although no direct measure of in- 
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Fig 1.—Total, head, and extremity injury discharges before and 
after April 1982. Triangles indicate monthly number of discharges; 
lines, 12-month moving average. There is discontinuity in trend 
line for six-month periods before and after intervention to exclude 
April 1982 intervention from moving average. 
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Fig 2.—Population, miles traveled, and vehicle crashes from 1980 
through 1985. Lines indicate trend; triangles, actual. 


jury severity is available in the data- 
base, length of stay has been used as 
a proxy. We trichotomized length of 
stay into short (under two days), me- 
dium (greater than two but no more 
than seven days), and long (more than 
seven days). The rate of injured occu- 
pants requiring a short length of stay 
declined by 48% and the rate of hos- 
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pitalization requiring a long length of 
stay declined by 25.5%. Time-series 
model estimates indicated the rate of 
hospitalizations requiring a medium 
length of stay declined by 17.6%, but 
the 95% confidence interval included 
0. An alternative explanation for the 
decline in length of stay is that eco- 
nomic and insurance pressures have 


encouraged shorter hospital stays, but 
that long-standing slightly downward 
trend in Michigan fails to account for 
the pronounced decline we found be- 
ginning in the exact month the child 
restraint law was implemented. Spe- 
cifically, unpublished MIDB data in- 
dicate that between 1980 and 1985 the 
mean length of stay for pediatric ad- 
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: missions declined by slightly greater 
than 4%. 
= COMMENT 


ee This study demonstrates that imple- 
_ mentation of a child restraint law and 
the subsequent increase in restraint 
use is associated with substantial 
declines in at least two clinical enti- 
ties—head and extremity injuries. 
Furthermore, severity of motor vehi- 
e-related injuries, as reflected in 
length of hospitalization, has de- 
creased. Documentation of these de- 
' ¢lines in frequency and severity of 
injuries is particularly valuable since 
infrequent deaths limit the ability to 
_ demonstrate declines in mortality fol- 
lowing this type of intervention." 
-Itis important to note that when no 
adjustment was made for level of ex- 
posure, the change in the trend from 
ore to after the law’s implementa- 
ion was the most impressive. The 
failure to adjust for changes in popu- 
o lation, mileage, and crashes is poten- 
-tially misleading, however. For exam- 
ple, a large increase in mileage or 
population could increase the number 
_ -of hospitalizations, leading to the in- 
-accurate conclusion that the law had 
been ineffective. Given the need to 
_ adjust, conclusions about the effec- 
_ tiveness of the law are strengthened 
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by the fact that the most rigorous 
adjustment (for number of crashes) 
produced the largest declines for each 
outcome measured. The disparate 
rates emphasize the importance of 
determining rates that are based on 
exposure to driving in general, and 
crashes in particular. 

Intervention analysis using time- 
series techniques provides the capa- 
bility to assess accurately the effects 
of community interventions. When 
longitudinal data are available, these 
techniques permit analysis even 
though the monthly rates themselves 
are low, and randomization into inter- 
vention and nonintervention groups is 
not possible. The availability of this 
technique is particularly valuable to 
demonstrate effectiveness for legisla- 
tors and other policymakers who are 
ultimately responsible for the imple- 
mentation and continuation of legisla- 
tion such as a mandatory child re- 
straint law. 

Computerized inpatient databases 
offer the opportunity to monitor the 
effects of legislation such as the man- 
datory child restraint laws. Unfor- 
tunately, since financial management 
is the major motivation for the collec- 
tion and maintenance of hospital data, 
health-related data are not recorded 
as accurately and completely as pos- 
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sible. For example, E codes are centra 
to the assessment of injuries and t 
the formulation of strategies to de 
crease their rates. Because the exte 
nal cause of injuries is perceived : 
having little bearing on hospital fune 
tioning or needs, E codes are not 
regularly recorded. 

Emerging studies demonstratin 
the clinical effectiveness. of restra 
systems for children represent a: 
portant step in the recognition o: 
intervention for this major child he 
problem. Beginning with labora 
studies, motor vehicle passer 
safety has progressed through th 
stages of public information, legi: 
tion for mandatory use, and recogni 
tion of the effectiveness of child re- 
straints in large clinical field trial 
This sequence points toward two ne 
challenges in the field of passenge 
safety: (1) increasing the proportio 
of children who use restraints fror 
the current levels of. approximat 
60% to 70%, and (2) recognizing an 
promoting the correct use L re 
straints.” 
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children. 


>. @ Combined residency training in in- 
- ternal medicine and pediatrics has pro- 
erated greatly in the last ten years. 
is survey of program directors (N= 55) 
of such residency programs reports 
-their personal and professional demo- 
_ graphic characteristics as well as their 
perceptions about aspects of combined 
training. The directors were more often 
affiliated with internal medicine (33 di- 
rectors [60%]), 47 (85%) were men, their 
© mean age was 44 years, they had been 
out of medical school for a mean of 19 
years, the mean time served as program 
director was 2.6 years, and 32 (58%) had 


S T? the last ten years there has been 
_-™ a marked proliferation in residency 
:: programs that offer combined training 
“in internal medicine and pediatrics. 
- The 1980 National Residency Match- 
ing Program listed four programs that 
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completed a fellowship. The programs 
had existed for an average of 4.2 years, 
the mean entering class size was 2.8 
persons, and the mean number of grad- 
uates per program was 4.2. We report 
directors’ perceptions of why students 
choose combined training, why the pro- 
grams have proliferated, and how these 
residents differ from family medicine 
residents. We comment on curriculum 
design and the goals of combined inter- 
nal medicine—pediatrics residency train- 
ing programs. 
(AJDC 1988;142:1104-1108) 


offered nine total positions for com- 
bined internal medicine and pediatrics 
residents, while the 1987 National 
Residency Matching Program listed 
70 such programs offering a total of 
206 training positions. Parallel to the 
growth in the number of programs, 
there has been increased discussion 
regarding the ideal training curricu- 
lum. Program directors, the American 
Board of Pediatrics, and the American 
Board of Internal Medicine are all 
actively involved in assessing the 
training and performance of internal 
medicine and pediatrics physicians. 
Unfortunately, there is no national 


Purpose.—This department is intended to share information concerning educational efforts in 
the broad field of pediatrics, We welcome studies on the following topics: undergraduate and 
graduate education in medicine and allied health occupations; continuing education of health 
professionals; education of patients and families; and health education for the general public, the 
community, and organizations that contribute to the promotion and improvement of the health of 


Editorial Comment.—Is there a national uniform view of combined internal medicine- 
pediatrics training programs by the various medical directors of these programs? How do these 
programs differ from family practice training? What is the attrition rate within these programs? 
In this article, Siegel et al address many of these issues. See where your combined program fits 
into this spectrum of opinion given us by the various directors of such programs.—H.D.A. 


/ Demographic Features and Attitudes of Program Directors of 
` Combined Internal Medicine and Pediatrics Residencies 


: David M. Siegel, MD; Ruth M. Parker, MD; Matthew W. Gillman, MD; Frank M. Biro, MD 


data bank available on these trainees 
or graduates. We must rely on individ- 
ual surveys of these program directors 
and graduates to better characterize 
this newly emerging breed of physi- 
cian. 


To our knowledge, only four articles... 


specifically devoted to combined train- 
ing in internal medicine and pediatrics 
have been published. The history of 
combined training is deseribed by Pe- 
terson and Goldenberg,’ and two cur- 
riculum surveys’? have recently been 
published. The outpatient curriculum 
at one training program is detailed in 
another article.* Finally, Greganti and 
Schuster! described the experience of 
the University of North Carolina, > 
Chapel Hill, and the University of 
Rochester, NY, and they. specifically . 
noted the problem of high attrition — 
rates for internal medicine and pedi- 
atrics trainees. ree 
We present herein the results of a _ 
survey of internal medicine and pedi- 
atrics program directors conducted in 
1987 that focuses on descriptive fea- 
tures of the training programs and 
directors and explores director per- 
ceptions regarding motivations for the 
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‘trainees as well as perceived needs 
and goals. 
METHODS 


We developed a survey questionnaire 
i consisting of 18 items, including the follow- 
ing: (1) personal demographic characteris- 


_ ©. tes of the directors (age, gender, year of 


graduation from medical school, number of 
-< years as director of the combined residency 
“program, and whether the individual had 

“pursued fellowship training), (2) size and 
history of the combined residency program 
(number of residents accepted into each 


first-year group, total number of residents 


in the four-year program, how many years 
“the program had existed, and how many 
residents had graduated from the program 
‘with training in both specialties), and (3) 
. the attitudes of the director concerning 
such issues as why students choose com- 


_ bined training, why these programs have 


proliferated in the last several years, 


~~ whether strong primary-care training pro- 


grams should be in place at an institution 
-where combined training is offered, and 


ee how internal medicine and pediatrics grad- 


¿uates differ from family medicine gradu- 
` ates. 
~The population surveyed was selected 
through a multistep procedure. The 1986- 
1987 Directory of Residency Training 
Programs? was consulted for the list of 81 
programs described in an appendix as of- 
fering combined residency training in in- 
ternal medicine and pediatrics. Someone at 
each of these programs was then contacted 
-by telephone to ascertain whether the pro- 
‘gram. was active (currently offering first- 
‘year residency positions to graduating 
medical students who plan to complete a 
four-year combined residency), who was 
directing it, and other information concern- 
_- ing the number of residents-in-training, the 
` number of graduates, ete. Based on this 
~ preliminary work, the survey instrument 
Was sent to the directors of active pro- 
grams, followed by a second mailing to 
< Anitial nonresponders. A cover letter ac- 
/ eompanying the questionnaire explained 
_ the purpose of the study and asked that 
the person or persons directing the com- 
bined residency program respond to the 
questions even if this was not the individual 
to whom the questionnaire was initially 
mailed, Despite the directory listing and 
our telephione contact, it remained unclear 


in some instances who was actually direct- 


ing the program. Of the 81 programs listed 
in the directory, 70 were active, and we 
received responses from 55, for a response 
- rate of 79%. If codirectors returned ques- 





tionnaires, the quantifiable data were av- 


_ eraged and counted as one response. 

«> In the data analysis we sought to deter- 
_ mine the attrition rate of residents in the 

combined programs by calculating a theo- 
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-retical “ideal” number of graduates for each 


program that had existed long enough to 
graduate residents. The following formula 
was used to determine the percentage of 
residents who completed training in both 
specialties: 
No. of Actual Graduates 
(No. of First-Year Residents) x 
(No. of Years Program Has Existed — 4) 


RESULTS 


As shown in Table 1, the mean age 
of the directors was 44 years; 47 (85%) 
were men, and eight (15%) were 
women. The mean number of years 
since graduation from medical school 
was 19. The department of primary 
appointment was more often internal 
medicine (83 directors [60%]), over 
half (82 [58%]) of the directors had 
undergone fellowship training, and the 
mean time spent as director of the 
combined residency program was 2.6 
years. Twelve respondents were also 
directors of the traditional internal 
medicine or pediatrics residency 
training program and had been direc- 
tors for longer than the combined 
program had existed in their institu- 
tions. However, only the years as di- 
rector of a combined program were 
counted. 

The national distribution of the res- 
idency programs showed an eastern 
and midwestern predominance, with 
38 programs (69%) located in the fol- 
lowing states: Michigan (eight), Ohio 
(seven), New York (six), Illinois (five), 
New Jersey (four), West Virginia 
(three), Pennsylvania (two), Massa- 
chusetts (one), Connecticut (one), and 
Indiana (one). Nine programs were 
located in the West: Texas (four), Cal- 
ifornia (three), Arizona (one), and 
Oklahoma (one); one each of the re- 
maining eight programs was located 
in states in the southeast and the 
Mississippi Valley. 

Characteristics of the residency 
programs are summarized in Table 2. 
A mean of 2.8 residents per program 
were accepted in first-year positions; 
the mean total number of residents 
enrolled was 7.4 per program. In cal- 
culating the number of residents who 
had graduated we only looked at the 
31 programs that had existed for four 
or more years; there was a mean of 4.2 
graduates per program. While the 
mean age of the programs was found 
to be 4.2 years, the distribution was 
not normal, and, in fact, two thirds of 





33 (60) 
22 (40) 


Internal medicine 
Pediatrics 
Sex, No. (%) of directors 
M 


47 (85) 
F : ae 8,415) 


Age, y 
Mean 
Range 
Time since gadona tom 
medical school; y 
Mean 
Range 
Fellowship. training 
No. (%) of directors < 
32 (58) 
23 (42) 





Age of program y 
Mean + SD 
_ Range 
p 


Nov ofgraduates*® = ooo 
Total 
Mean 
Range 





*For the 31 programs that had existed for four 
years or more. ee 


the programs had been active for only 
four or fewer years. 

In exploring the problem of attrition 
among residents we used the formula 
described in the “Methods” section 
and found a mean dual specialty com- 
pletion rate of 69%, with a range of 





0% to 250%. There are two sources of 
error in this calculation. One is that © 


the number of residents accepted into 
the first year has not always remained 
constant throughout the life of a pro- 


gram. Thus, the denominator could a 


actually be greater than calculated in 
the formula. This error biases toward 
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Preferred alternative to 


z -family medicine 31 
More in-depth training 23 
Desire to care for 

“patients of all ages 22 

Primary-care orientation 14 
Undecided between internal 

medicine and pediatrics 9 

- Subspecialty preparation 5 

2 


Desire tor a broad education 


a higher calculated completion rate 
than might actually be the case. In 
addition, some programs accept trans- 
fers into the last three years, resulting 
in a higher number of actual gradu- 
_ ates, This increases the numerator and 
again biases toward a higher calcu- 
_ lated completion rate. These potential 
errors. explain why the range is 
greater than 100%. The calculated 
_ dual specialty completion rate of 69% 
is therefore probably somewhat over- 
stated. 

A variety of responses were given 
in answer to the question “Why do 
medical students choose internal med- 
ne and pediatrics residency train- 
ing?” (Table 3). Most directors listed 
several reasons, and all were counted. 
ccording. to the program directors, 
the most common reason students 
_ chose combined training was as a pre- 
ferred alternative to family medicine 
_ training. This was followed in rank 
__ order by a desire for in-depth training 
_ and the goal to care for patients of all 
ages. Less common responses were 
that the students were oriented to 
primary care, undecided as to which 
specialty to pursue, in search of sub- 
specialty preparation, or looking for a 
broad education. 

Ina related question the directors 
were asked “Why has there been such 
proliferation of internal medicine and 
pediatrics programs in the last several 
years?” By far the most common re- 
sponse was that this training is an 
alternative to family medicine training 
(Table 4). Many. responses were 
sharply critical of family medicine 
training. Other reasons included the 
realization that many family physi- 
-cians do not practice obstetrics and 
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Alternative to family medicine 
Increased medical student demand 


once in practice 
Attracts better residents than traditional programs 
Less demand for subspecialty training 
Better personal income for graduates 
Better pediatric training 
“Poor counseling” by medical school deans and 
department chairmen in encouraging students 
to seek combined training 
Easily fits into already established residency 
training (internal medicine and pediatrics) 


Family physicians end up not performing obstetrics or surgery 



















Pediatrics Residency Graduates Differ From Fam 





Greater depth of training 

Better inpatient skills 

Greater potential for an academic career 

Not trained in obstetrics or surgery 

Better integration of basic and clinical sciences 


Internal medicine and pediatrics graduates see themseives as specialists 


Better critical care skills 

Better pediatric skills 

Fewer outpatient skills 

Less difficulty in obtaining admitting privileges 
Less interest in psychological issues 

Better outpatient skills 


surgery, making it impractical to un- 
dertake training in primary-care pro- 
grams that include these areas. Some 
directors believe that the combined 
program attracts better-quality resi- 
dents than the traditional internal 
medicine or pediatrics “programs 
alone. One director believed combined 
training is a bad idea and considers it 
“poor counseling” by deans and chair- 
men to encourage medical students to 
request this training. 

Because we anticipated the compar- 
ison with family medicine, we asked 
directors how internal medicine and 
pediatrics graduates differ from fam- 
ily medicine graduates. The respon- 
dents most frequently listed greater 
depth of training as an advantage for 
internal medicine and pediatrics grad- 
uates, followed in frequency of re- 
sponse by better inpatient skills and 
greater potential for an academic ca- 
reer (Table 5). Interestingly, different 
directors believed that the outpatient 
skills of internal medicine and pediat- 
ries graduates were both worse and 
better than those of family medicine 
graduates. 





The question often arises whether 
graduates of combined programs are 
adequately prepared to achieve board 
certification in both specialties. Of the . 
53 directors who responded: to this 
question, 47 (89%) stated that gradu- _ 
ates are adequately prepared, but six- 
directors (11%) disagreed. One must 
be concerned about programs in which 
the director doubts the ability of grad- 
uates to attain appropriate creden- — 
tials. When asked to estimate the per- 
centage of residents who would 
complete four years of training, 48 
(87%) of the respondents wrote that 
between 65% and 70% of residents 
would complete the training. This is ino 
agreement with the calculated theo- 
retical finding of 69% reported ear! 2 

Directors were asked to comment — 








on the importance of having strong oy 


primary-care programs in internal _ 
medicine and in pediatrics in an insti- 
tution before setting up a combined a 
residency. Although combined resi- 
dencies have been labeled as primary- 

care training’ and previous reports “ 
have described such an emphasis,’ a 
survey of graduates from two. 
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-these physicians were in non-primary- 
care careers, An almost equal number 
of directors vehemently agreed and 

: disagreed that a strong primary-care 

training curriculum is essential to a 

- combined residency program (28 said 

that a primary-care curriculum is im- 

portant, 24 said it is not). 

Directors were asked if they 

_ thought specific curriculum guidelines 

~ should be established for combined 
< residencies. Most (39 [71%]) believed 
_ that guidelines should be established, 
but about one fourth of the directors 
(14) considered such guidelines to be 
restrictive and said that programs 
~ should be free to establish their own 
“curricula. 





COMMENT 


With the dramatic increase in the 
«number of internal medicine and pe- 
_ diatrics combined residency training 
programs, information about curricu- 
-. lum design and program directors is 
important to understand the sort of 
training residents are receiving. The 

directors in our survey are comparable 
in age and gender to a group of internal 
_ medicine program directors surveyed 
-in 1982,’ although that study used a 
slightly older (mean age, 49 years) and 
- more male (98%) group of directors 
= who had been in their positions about 
‘twice as long (mean, five years) as the 
directors in our survey. To our knowl- 
edge, a similar survey of program 
directors in pediatrics has not been 
_ Yeported. 
_ Although directors have reached a 
consensus that combined residencies 
_ have a role as an alternative to family 
_ medicine training, this is not sup- 
. ported by their positions concerning 
rimary-care training in internal med- 
_ icine and pediatrics residencies. The 
goal of family medicine residencies is 
_to prepare physicians to provide fam- 
-dly-centered primary care. Almost one 
_ half of the internal medicine and pe- 
¿o diatries residency program directors 
-stated clearly, however, that strong 
primary-care training is not a neces- 
: sary part of a combined residency 
_ program. Obviously, the programs 
__ with these directors are not likely to 
ut a heavy emphasis on primary care. 
Thus, combined training programs in 
internal medicine and pediatrics can- 
not be assumed to be a real alternative 
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programs! showed that almost half of 





to family medicine programs for pre- 
paring primary-care physicians, al- 
though some programs do have a com- 
mitment to primary care. 

In accepting this conclusion, one 
must take into account that we did not 
define primary care in the survey 
instrument. Program directors may 
perceive this descriptive term to have 
different meanings, but the majority 
of responses included a discussion of 
the role of primary care in postgrad- 
uate training, suggesting that the di- 
rectors shared a similar understand- 
ing of primary care. We believe the 
term has been used and defined com- 
monly enough in a variety of contexts 
(journal articles, professional society 
names, federal residency training 
grant applications) so that the ques- 
tionnaire item concerning the impor- 
tance of primary-care training in com- 
bined residencies was valid. 

The career choices made by the 
groups of graduates surveyed to date 
do not show a predominance of pri- 
mary-care positions. Greganti and 
Schuster‘ found, however, that the 
University of Rochester program rep- 
resented most of the graduates ori- 
ented to primary care, while the Uni- 
versity of North Carolina graduated 
most of the subspecialty-oriented phy- 
sicians. We are undertaking a study of 
graduates from combined residency 
programs nationwide to better under- 
stand the career choices made by these 
physicians and their opinions concern- 
ing combined residency curricula. 

The role of internal medicine and 
pediatrics training in the preparation 
of primary-care physicians is a timely 
issue. A group of articles published in 
1986 reiterated the desperate need for 
primary-care physicians in the United 
States and proposed various training 
alternatives to meet the demand." 
Geyman’ pointed out that a previous 
national goal for 50% of all physicians 
to enter primary-care specialties was 
in fact too low, and medical educators 
should be preparing 70% of all physi- 
cians to be involved in primary care. 
In contrast to this projected need, 
currently, only about 30% of medical 
school graduates are entering pri- 
mary-care specialties, and by the 
1990s, only about 40% of all physicians 
in the nation will be in primary care.’ 

One response to this. problem was 
presented. by Christiansen et al and 








































involves the establishment of co 
bined family practice and interna 
medicine residencies. The proposal 
points out the great overlap between 
the primary-care training offered in 
family practice and internal medicine 
residencies and suggests. assimilation 
of their respective strengths into a- 
single four-year program. The authors 
recommend that the training prepare 
graduates for both board examina 
tions, with the possibility that a new 
certification board (for this new pri- 

mary-care physician) will be devel- 
oped, The American Board of Internal 
Medicine and the American Board of 
Family Practice have continued to dis- 
cuss this experiment, but a formal 
collaboration has yet to emerge. The 
recent establishment of certification 
in geriatric medicine jointly sponsored 
by both boards sets a precedent: for 
constructive cooperation, but the ere- 
ation of a new four-year residency 
program is certainly a much more 
ambitious undertaking. 

While Colwill” and Friedman“ pro- 
vided editorial responses to these ar- 
ticles, a major topic left virtually 
unaddressed by all of these authors is 
that of pediatrics. In fact, despite 
much discussion of the need for and 
the means by which to prepare the 
most effective primary-care physician, 
the word pediatrics literally appears 
but once in the whole of the article by 
Christiansen et al.* These articles. 
share a similar paucity of comment 
concerning child health care. 

Training in pediatrics is certainly a 
part of family practice residencies, but 
most programs rely on pediatrics res- 
idencies to provide that portion of 
family practice education.’ So much of 
child health care is provided in pri- 
mary-care settings that any complete 
primary-care physician must be well 
grounded in skills in pediatrics. A 
thorough understanding of the uniqu 
physical and developmental aspects o 
children is essential to provide com 
prehensive family-centered care. Thi 
background in pediatrics is already a 
required part of family practice train- 
ing, but the formal organizations that 
represent graduate medical education 
in pediatrics must play a central role 
in developing any new primary-care. 
training pathways, 

Is combined internal medicine and 
pediatrics training the answer to this 
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= question of the ultimate primary-care 
residency? Ferrari argued that it is, 


< and one might assume that such a 
residency combination prepares grad- 
< mates for primary care. Our survey 
reveals, however, that directors do not 
„unanimously see their programs as 
serving that purpose. Directors are 
not the only predictors of the emphasis 
of training programs, but they set the 
tone and direction for residents by 
being role models and by curriculum 
` design. Those who favor a primary- 
~ care mission for internal medicine and 
- pediatrics residencies need to accom- 
 plish a standardization of curriculum 
and attitude among the programs be- 
fore these combined residencies can 
be seen as the prototype for a generic 
primary-care residency. We believe 
that equal participation by family 
practice leadership is necessary in 


| restructuring current internal medi- 


‘ceine and pediatrics programs if they 
are to provide the comprehensive be- 
havioral and family systems training 
necessary to produce a truly ideal 
primary-care physician. 

Also of concern is the ambivalence 
on. the part of some directors regard- 
ing the credibility of combined train- 
ing. Though discussion of the chal- 
lenge of taking on two specialties 
deserves attention, directors of com- 


= bined programs should have already 


o concluded that such training is valid 
and should communicate this senti- 


ment to their trainees. We found in 


our survey that six directors doubted 
the ability. of. their graduates to 
achieve certification in the two spe- 
cialties in which they were training. 
«Moreover, one director believed that 
students were being improperly coun- 
_ seled in being encouraged to apply to 
such programs. Perhaps the directors 
were questioning the appropriateness 


of the respective certification boards 


: - as a means of testing the qualifications 
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: of internal medicine and pediatrics — 
` graduates rather than doubting. the 


abilities of the residents. We are con- 
cerned, however, that these directors 
may not represent the sorts of role 
models likely to be constructive and 
supportive in working with internal 
medicine and pediatrics residents. 

Finally, the problem of attrition was 
profound. Programs appeared to be 
graduating only about two thirds of 
the residents who began the four-year 
residency, according to our theoretical 
completion rate. This is a collective 
figure that is undoubtedly inaccurate 
for many individual programs. Though 
we were unable to gather reliable ac- 
tual data concerning completion rates 
(this information was requested in the 
initial telephone survey), data pre- 
sented recently revealed a reported 
(by programs) completion rate of 65% 
and suggested that of these who did 
not complete the four-year program, 
40% went on to finish in pediatrics 
alone and 30% in internal medicine 
alone.” The fate of the remaining 30% 
was not reported. Friedman and 
Rolfe” reported an attrition rate of a 
little over one third (using actual data 
from programs), with 34% of this 
group entering pediatries and 37% 
entering internal medicine. Our cal- 
culated rate is consistent with these 
actual rates, though this descriptive 
statistic applies only to the programs 
as a group. 

Is combined training too over- 
whelming, resulting in this high drop- 
out rate, or are medical school candi- 
dates not well screened for those who 
are not decided between the two spe- 
cialties and really do not intend to 
finish in both? Scheduling in residen- 
cies is usually quite rigid, and unex- 
pected departures of residents place 
considerable stress on the system, 
including the other residents. This is 
particularly true in internal medicine 
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n which many 


erage needs in both internal medicine 
and pediatrics services. Thus, attrition 


‘affects not only the credibility of com- 


bined training but also the staffing of 
hospital residency positions. 

There is no doubt about the popu- 
larity and proliferation of combined 
internal medicine and pediatrics resi- 
dency training programs in recent 
years, and reports have begun to ap- 
pear describing the structure of such 
programs. +? This survey described a 
group of middle-aged, predominantly 
male program directors, almost two 
thirds of whom had fellowship train- 
ing, among whom there was a large 
variance of opinion as to the purpose 
and goals of combined training. Fur- 
ther research into the graduates of 
such programs is needed, but pro- 
grams can have very different empha- 
ses, and students must choose a site 
of training based on their own career 
goals (primary care vs specialization) 
and how well a given program’s (and 
its directors) philosophy matches a 
students training needs. We recom- 
mend that directors of combined resi- 
dency programs make known to med- 
ical student candidates the areas of 
emphasis within their programs so 
that candidates and residencies can 
rank their choices accordingly. We are 
currently involved in surveying the 
graduates of combined residency pro- 
grams nationwide to gather their per- 
spectives on the strengths and weak- 
nesses of their respective residency 
experiences. Observations by direc- 
tors and graduates will provide impor- 
tant background information for de- 
signing optimal combined internal: 
medicine and pediatrics residencies. 
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è: Very-low-birth-weight (VLBW) in- 
‘fants are at high risk of mortality, mor- 
“bidity, and rehospitalization in the first 
years of life, but little information is 
available to predict which VLBW infants 
are likely to require rehospitalization. 
This study describes a sample of 79 
VLBW infants cared for in a charity hos- 
pital. The ‘sample was predominantly 
_ black, and the majority of the mothers 
-were young and unmarried. Some of the 
_ Infants were followed up by a multidis- 
ciplinary High-Risk Follow-up Clinic, 
d all were tracked until their second 
rthdays to determine the rate of rehos- 
- pitalization. Using multiple regression, 
- we present herein a model that accounts 
for 51% of the variance in rehospitaliza- 
tion; the model includes mother’s age, 
education, and marital status; Infant 
“birth weight and gestational age; the 
-use of prenatal care and the High-Risk 
Follow-up Clinic; and three quadratic 
terms. Although the significance of the 
-quadratic factors in the model makes 
explanation of these results difficult, 
oresults suggest that the model can be 
<: used to predict whether infants will re- 
© quire rehospitalization in the first two 
- years of life. 
(ASDC 1988;142:1109-1 113) 


























its born at weights of less than 
500 g, ie, very-low-birth-weight 
(VLBW) infants, are at grave risk of 
mortality and morbidity.! Despite 
arked improvements due to neonatal 
e care (NICU) technology, 
nfants are more likely than in- 
of normal birth weight to die 
the first month of life, and 
‘ors continue to be more likely 
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- Rehospitalization of Very-Low-Birth-Weight Infants 


to die throughout the first year of life. 

Surviving VLBW infants also have 
higher rates of morbidity in the first 
years of life than their normal peers, 
particularly from respiratory infec- 
tions.?* It is thus not surprising that 
McCormick and colleagues‘ found that 
38.2% of VLBW infants were rehos- 
pitalized in the first year of life, com- 
pared with 9.1% of normal-birth- 
weight infants. 

Mutch et al’s review® of research on 
rehospitalization of VLBW infants 
demonstrated an increase during the 
period from the 1940s to the 1980s in 
the relative risk of rehospitalization 
for VLBW infants compared with var- 
ious comparison groups. For example, 
studies published in 1976, in 1977,6 
and from 1980 to 1982’ show one-year 
readmission rates ranging from 33.0% 
to 53.0%. Results varied among follow- 
up studies due in part to the conditions 
used to select the study sample (many 
studies eliminated infants with con- 
genital malformations, for example) 
and the length of the follow-up period. 
Despite the variation, however, it is 
certain that the increasing capability 
of NICU technology to save smaller 
and more immature infants results in 
increasing numbers of fragile infants 
surviving to discharge and thus being 
at risk for morbidity and hospital read- 
mission. 

Previous studies have described the 
risk of rehospitalization to increase as 
birth weight decreases,‘ as might be 
expected. Efforts to predict rehospi- 
talization among a population of low- 
birth-weight (<2500 g) infants have 
found relationships between return to 
the hospital and low income,’ receipt 
of public assistance,’ and young ma- 
ternal age.” 

Young maternal age, which is highly 
correlated with low birth weight, also 
is. associated with failure to obtain 


proper prenatal care, receipt of public _ 


oa pataa aiao Onm et al 


born between Jan 1, 1982, and Dec. 


the NICU of Earl K. Long Memorial Hos 

























assistance, and the absence of a fath 
in the home, all of which were related 
to rehospitalization in the first nin 
months of life in the study by Glass 
et al.* McCormick et al found th 
during the first year of life, rates. 
rehospitalization for low-birth-weig 
infants ranged from only 7% for in- 
fants of affluent families to 20% for 
infants from disadvantaged families. 

Low maternal education and unmar- 
ried status, which are highly corre- 
lated with low income and. young m 
ternal age, place low-birth-weig! 
infants at excess risk of mortality,” s 
these variables also would be expected 
to increase the risk of morbidity and 
rehospitalization. This increased risk 
might be due to a lack of knowledge: 
regarding the appropriate use of pre- 
ventive and primary health care ré- 
sources, inadequate social support and 
nutrition, and other factors among 
younger, poorer families. 

The ability to predict rehospitaliza- 
tion among VLBW infants would be 
advantageous because it might en 
hance follow-up and provision of ad 
quate services to those at great 
risk, thus possibly preventing reho 
pitalization. With increasing alls 
reduce the staggering cost of medii 
care, and especially that portion borne 
by the publie, such information might 
allow limited resources to be directe 
toward those with the most need. Les 
time spent in the hospital due to illnes 
also might promote the more no 


















fants. 


SUBJECTS AND emon 
Subjects = = 

The study population included 95 infant 
(and their 90. mothers) whose birth weight 
were equal to. or less than 1500 g; who wi 


1988; and: who survived to discharge fro: 
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pital (EKL), which is part of the Louisiana 
Charity Hospital System. Infants who were 
_ born in the hospital (N =90), those who 
were transported to this regional perinatal 
-center from other hospitals (n=2), and 
those brought to EKL following birth out- 
_ © side a hospital (n = 3) were included. 








` Data Collection Procedures 


“After approval by the Human Subjects 
Committee, two types of data were col- 
lected from the infants’ medical records. 
First, basic social data including data about 
sociodemographics and family composition 
(at the time of the infants’ birth) for the 
surviving 95 infants were collected where 
-- available by four advanced social work stu- 
dents under. the supervision of one of us 
 (RC.-0.). The students also recorded data 
about- pregnancy history from birth certif- 
i¢ates (found in the medical records), 
_ medical utilization data (hospitalizations, 
‘emergency room visits, and High-Risk Fol- 
low-up Clinic [HRFC] appointments) from 
- the medical records, and information about 
circumstances and causes of death from 
death certificates found in the records. 
- — Becond, extensive medical data (includ- 
“ing diagnoses, laboratory results, and me- 
dications) from the birth and nursery 
course were abstracted by a neonatologist 
(LF). Data about the HRFC visits (includ- 
ing diagnoses, screening and testing re- 
sults, and community referrals) were re- 
corded by a neonatal nurse (C.S.). The data 
<- of randomly selected cases were compared 
with the original records by one of us 
_ (T:C-0.) and the neonatal nurse to check 
_ for accuracy. Additional data were obtained 
_. from the local Chief Coroner's office for 
| infants who died during follow-up; from 
~ other hospitals, clinics, and social agencies 
where some infants received services; and, 
ina small number of cases in which there 
- were discrepancies on certain variables, 
= from the mothers. (This was necessary in 
_ ‘rare cases in which the records were un- 
_. clear.) 























Setting 


A two-year follow-up of these infants was 
possible because all NICU survivors at 
EKL are automatically enrolled in the 
HRFC before hospital discharge and ag- 
gressively followed up. Regular appoint- 
ments. are. scheduled, the frequency de- 
pending onthe age and condition of the 

child and the identified environmental risk 
factors, stich as a substance-abusing par- 
ent. The HRFC staff consists of an attend- 
ing neonatologist, pediatrie residents, a 
high-risk follow-up nurse, social workers, 
educational consultants provided by the 
< Jocal-school system, speech therapists, au- 
- diologists, and physical therapists. 
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sults first in a letter, then a second letter, 
and then referral to a public health nurse 
or child protection agency, depending on 
the nature of the child’s condition. Identi- 
fication of nonmedical problems such as 
significant developmental delay or hearing 
impairment results in referral to appropri- 
ate community agencies such as the Early 
Intervention Program or the Speech and 
Hearing Foundation. Close communication 
is maintained by the HRFC personnel with 
the community agencies and the parents to 
ensure coordination of services and consis- 
tency of care. Similar follow-up clinic pro- 
cedures were described by Glass et al.® 


Statistical Analysis 


Hierarchical multiple regression was 
used to test a model constructed on theo- 
retical grounds to predict rehospitalization, 
using those variables that are most often 
available through medical records. Several 
cases were excluded to accommodate the 
needs of the statistical procedure. First, 
infants who died (n=6) during follow-up 
were excluded because their period of risk 
was truneated, and the statistical method 
could not accommodate this truncation. 
Second, to preserve the independence of 
subjects, one case in each set of twins 
(n=4) and in the one set of siblings was 
randomly excluded from the analysis. Fi- 
nally, cases with missing data (5.6%) re- 
duced the sample available for analysis to 
79. The results of the study thus should be 
taken with some caution, since a sample of 
this size may limit the precision of the 
obtained estimates. 

In the hierarchical procedure, blocks of 
predictors are entered one by one (in logical 
order according to availability of the data 
to a clinician) to facilitate an incremental 
evaluation of the model at each point. As 
each block of variables is entered, statistics 
indicate whether the addition of those var- 
iables significantly improves the ability to 
predict rehospitalization over and above 
the predictive ability of the previous model. 
In addition, the adjusted R? value indicates 
what proportion of the variance in rehos- 
pitalization is accounted for by the model, 
that is, how much of the variation among 
cases in the number of rehospitalizations 
can be explained by the model. In these 
analyses the adjusted R? value is used to 
produce a conservative figure corrected for 
chance and sampling variation. Diagnostic 
statistics may be used to test the assump- 
tions of multiple regression, which may 
threaten the validity of results if they are 
not met. 

Data analysis was performed using the 
regression procedure of the SPSS/PC Plus 
software package." 


Failure to keep HRFC appointments re 





Mean (SD) 
Variables or Proportion Range 


Race/sex, % 
B/M 


B/F 
WM 
W/F 
Birth weight, 
g 1233.4 (213.6) 660-1500 
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age, wk 
Maternal 
age, y 
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12.7 



























31.8 (2.2) 27-39 


22.1 (5.1) 14-35 
11.6 (1.7) TAT 


67.1 








<6 visits 


RESULTS 


Table 1 describes the sample. Sixty- 
four (81.0%) of 79 infants were single-~ 
tons, 14 (17.8%) were twins, and one 
(1.2%) was a triplet. As Table 1 shows, 
82.3% of the infants were black, 67.1% 
of the mothers were unmarried, and 
41.8% had less than a high school 
education. All infants were followed 
up from birth to their second birth- 
days (age not corrected for gestation). _ 

Table 2 demonstrates that this was — 
a very-high-risk sample of infants. 
Over one third (36.7%) were small for 
gestational age. Four infants had sig- 
nificant congenital malformations at 
birth. Most suffered from respiratory 
distress syndrome and required me- 
chanical ventilatory assistance. The 
infants were hospitalized (including 
the time spent at other hospitals to. 
which they were transferred, and time 
in both the NICU and Progressive _ 
Nursery where they were transferred — 
on stabilization) at birth for a mean of 
53.5 (SD, 27.9) days. (range, ten to 
170 days). i 

Table 2 also shows. the two-year ; 
outcomes for this sample. About one: 
third of the infants were rehospitalized 
at least once during the follow-up pe- 





riod. In addition, six infants were not = 


included in the analyses because they 
died following discharge or during the 
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| 
| No. of days in hospital at birth 
Mean (SD) 
Range 
“Small for gestational age, % 
Delivery by cesarean 
» Birth complications, % 
None 
Placenta previa with 
abruption 
Prolonged rupture of 
: o membranes 
Preeclampsia 
“Maternal infection 
Other 
No. (%) of rehospitalizations 
~ None 
42 
35 
es) 
No. (9) of High-Risk Follow-up 


Clinic visits during follow-up 
None 


A’ 
47 
8-17 


two-year follow-up period. (Two more 
- infants-who originally met study cri- 
teria were not included in the sample 
< because their hospital records were 
destroyed when they died following 
discharge.) The causes of death for 
< these eight infants were sudden infant 
death syndrome (n=2), meningitis/ 
sepsis. (n=1), meningococcemia 
= 1) trauma (rat bites) (n=1), and 
7 unknown causes (n = 3). 
Table 3 shows the results of the 
hierarchical multiple regression. The 
three maternal sociodemographic var- 
iables entered first as a block failed to 
-predict rehospitalization significantly, 
~ accounting for only 3% of the variance 
(using the adjusted R? value) in rehos- 
italization. In the next step, however, 
the addition of the two viability vari- 
ables as.a block resulted in a signifi- 
_ cant improvement in the model, which 
». then accounted for 11% of the variance 
in rehospitalization. The regression 
_ coefficients for the individual vari- 
ables indicate, however, that after the 
significant effects of birth weight were 
removed, gestational age had no effect 
on the prediction of rehospitalization. 
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Re R? 
Variables Value 


Block 1: maternal 03 

Marital status 

Education 

Age esis re 
Block 2: infant 11 .08 

Birth weight 

{in kg) 

Gestational age ia as 
Block 3: Medical .30 19 
High-Risk Follow-up 

Clinic (HRFC) visits 
Prenatal 
Quadratic terms 












HRFC 45 15 
Education 48 03 
Prenatal 51 03 






their order of entry into the equation. 
TP<.05, two-tailed. 
+P<.01, two-tailed. 


Addition of the third block of vari- 
ables relating to the appropriate use 
of medical care (prenatal care and 
HRFC visits) again resulted in a sig- 
nificant improvement and a model that 
accounted for 30% of the variance in 
rehospitalization. The individual re- 
gression coefficients indicate that the 
number of HRFC visits was a signifi- 
eant predictor of rehospitalization, 
while the month in which the mother’s 
prenatal care began was not signifi- 
cant. The sign of the HRFC variable 
indicates that the lower the number of 
HRFC visits, the greater the number 
of rehospitalizations. 

At this point, an examination of the 
assumptions of linear regression using 
the residuals suggested that not all of 
the variables included in the model 
were linear in their effects on rehos- 
pitalization. Although one might pos- 
tulate which variables might be non- 
linear, because no firm evidence exists 
to suggest credible hypotheses, a step- 
wise procedure was used to add sig- 
nificant (P<.05) quadratic factors to 
the model." (This means that the com- 
puter selected the order of entry of 
the variables, based on the improve- 
ment in fit of the model.) A quadratic 
term, which is simply the square of a 
variable, indicates one bend in the 


Adjusted Adjusted 


Change 


*Variables were entered into the regression equation in the order listed in the table. The unstandardized 
regression coefficients and their associated standard errors and t values are those for the. variables: at 
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1.89 (3,75) 










-26 412  -2tát 
T 05 04 125 
4.71 (5,73)t 
-208 105  198t 
= -08 40 -=.78 
11.02 (7,71)} Herk 
22 05 4.53 






















21.09 (8,70) 04 007 4.594 
4.63 (9,69) 06 03 2.15f 
4.36 (10,68)t —.10 05 ~ 2.09f 


curve of the regression surface. 

Three terms met the significance 
requirement for addition to the model, 
indicating curvilinear effects of these 
variables on rehospitalization. (The 
significance of the quadratic terms 
means that the regression coefficient 
for the lower order terms of those 
variables cannot be taken alone as the 
true effects of those variables on re- 
hospitalization.") First, the additio 
of the quadratic term for the number 
of HRFC visits resulted in a signifi- 
cant adjusted R? change of 15% and a. 
model that predicts 45% of the total 
variance. The positive sign of the ré- 
gression coefficient indicates a rela- 
tionship represented by a concave up- 
ward curve.” In other words, infants. 
with both very few and very many. 
HRFC visits (relative to the rest of 
the sample) had more rehospitaliza 
tions than infants with visits in th 
middle range. ; 

Next, the addition of the quadratic 
term for maternal education resulted 
in an adjusted R? change of 3% anda 
model that accounts for 48% of the 
variance. The positive sign of the re- 
gression coefficient indicates a rela- 
tionship represented by a concave up- 
ward curve, indicating that infants. 
whose mothers had relatively low and __ 











Wt 




































hospitalizations than other infants. 

_ Finally, the addition of the quadratic 
term for prenatal care resulted in an 
adjusted R? change of 4% and a final 
model that accounts for 51% of the 
variance in rehospitalization. The neg- 
ive sign of the regression coefficient 
ndicates a relationship with rehospi- 
lization that is represented by a 
ncave downward curve, with prena- 
: care beginning in the middle of 
egnancy (relative to the sample) 
sociated with increased rehospitali- 


In most cases it is desirable to test 
model on a new sample to determine 
ts generalizability across samples. 
Failing that, one may “split” the sam- 
ple, using half to construct the model 
and half to test it. Neither alternative 
was available in the present study. 
Therefore, data on the accuracy of the 
model in predicting the actual number 
of rehospitalizations for individual 
ases are as follows: 





Accuracy of No. of 
Prediction Cases 
Correct: 1 
“ yehospitalizations 57 
>] to 2-rehospitalizations 14 
_ >2 rehospitalizations 8 


The model correctly predicted (within 
e rehospitalization) the true number 
rehospitalizations for 72.2% of the 
sample. 





COMMENT 


The results of this study suggest 
that it is possible to predict with 
reasonable accuracy which infants in 
this ‘sample of VLBW infants would 
require rehospitalization in the first 
jö- years of life, using data widely 
available in medical records. Our 
model correctly predicted the number 
‘rehospitalizations (within one) for 
over 70% of the sample. By virtue of 
our sample site, the current sample is 
a very disadvantaged, largely minor- 
ity one; however, these results might 
not hold in other settings. In a popu- 
lation with greater diversity of race, 
income, and marital status, one might 
find that these sociodemographic var- 
bles are significant in predicting 
which infants will require rehospitali- 



























Indeed, the curvilinear effect of ma- 
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high - educational level; had more re 


ternal education on rehospitalization 


in this sample is surprising in view of 
consistent findings of an inverse rela- 
tionship between maternal education 
and other socioeconomic indicators of 
an infant’s early environment as well 
as a variety of poor pregnancy and 
parenting outcomes, including mental 
retardation and behavioral problems.” 
In the current study, infants whose 
mothers had either very little or a 
great deal of education (relative to this 
disadvantaged population) were at ex- 
cess risk of rehospitalization. 

It may be that mothers with high 
levels of education are so atypical 
among this disadvantaged sample that 
they represent a special population 
with unusual problems and needs. For 
example, contrary to what might be 
expected, of the highly educated (13 
years or more of education) mothers 
in this sample, ten were single moth- 
ers. Two were drug abusers and two 
were in prison at the time of delivery. 
The reverse in expected life circum- 
stances that led to these unlikely out- 
comes for women with high education 
may also be associated with increased 
rehospitalizations for their infants. 

The significance of birth weight in 
predicting rehospitalization was not a 
surprise, of course; low birth weight 
also is the single best determinant of 
infant mortality. Many of the smallest 
of these infants would have died only 
a few years ago and now they survive 
only -with considerable morbidity. 
Still, birth weight was not a perfect 
or even near-perfect predictor. Many 
very premature infants de go on to 
develop normally with no signs of 
problems, What is needed are predic- 
tors that would go beyond size and 
maturity at birth to determine which 
infants have the greatest risk of mor- 
bidity and rehospitalization. 

The addition of the third block of 
variables signifying appropriate use of 
medical care may present such an 
opportunity, but the significance of the 
quadratic factor of these variables 
when entered later in the analysis 
complicates the interpretation of the 
significance of this block of variables. 
These results suggest that in the case 
of HRFC visits, infants at both: the 
low and the high ends of the distribu- 


-tion are at excess risk of rehospitali- 





= zation. Infante at the low end of the : 





distribution of HRFC visits may rep- 
resent those who. receive inadequate 
follow-up considering their vulnerabil- 
ity, while those with many. visits prob- 
ably were infants who were seen fre- 
quently because of chronic illness or 
because of their very fragile condi- | 
tions. a 
In the case of prenatal care, ‘the 
absence of a linear effect on rehosp 
talization was surprising in view of 
previous research and what is known 
about women who do not receive ade- 
quate prenatal care. The significance _ 
of the quadratic factor of this variable, .. 
however, indicates a significant nonlin- 
ear effect, and the sign of the regres- 
sion coefficient for the quadratic term 
indicates that, contrary to logic, the | 
infants whose mothers began prenatal 
care midway in pregnancy (relative to. 
other mothers in this study) were at 
excess risk of rehospitalization rela-_ 
tive to other infants. Inadequate pre- 
natal care has been found in previous 
studies? to be predictive of VLBW _ 
infant rehospitalization and may be __ 
indicative of either lack of knowledge. 
regarding the appropriate use of pre- =~ 
ventive and primary care or the ina- 
bility to use such care due to problems © 
with transportation, access, and other 
factors. a 
The literature provides no sugges- 
tions for interpretation of these find- 
ings that infants whose mothers bega 
prenatal care in the middle range of 
the distribution had more rehospitali- — 
zations than those whose mothers be- 
gan care later in pregnancy. Again, it 
is possible that the mothers who began _ 
their care at this time were unusual in 
some other way. This finding clearly 
requires replication and further clari- 
fication. a 
It must first be emphasized that 
this study examines only one of mar 
outcome variables. While: rehos| 
zation is important in terms o 
cost to the public and quality of life 
for the infants and their families, it 
certainly does not present a comp 
picture. These results nonetheless 
suggest two conclusions. First, HRFC 
personnel may want to monitor closely K 
the early behavior of parents of NICU | 
infants in complying with the follow- a 
up protocol, especially when ie in- a 
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s are ht the low end of viability. 
ps those who fail to keep ap- 
tments could be “flagged” early 
tensive services such as home 
s by a social worker or public 
th nurse or referral to a child 
ection agency. They may need as- 
ance with transportation or in- 
truction in the rationale for close 
w-up of their infants. Parents who 
clearly compliant with the sug- 
sted schedule perhaps could receive 
intensive (and thus less expen- 
ive) services or even could be 
rged to a knowledgeable com- 
ity pediatrician, with case manage- 
nent by the regional center to ensure 
hat other needed services are re- 
eived (such as financial aid), While 
the HRFC does engage in aggressive 
follow-up within the limitations of un- 
lerstaffing and underfunding, such 
es might be more productive if 
began earlier and were more 

isely targeted to the very-high- 















































‘The second possibility suggested by 


-MeCormick MC: The contribution of low 
weight to.infant mortality and childhood 
morbidity. N Engl J Med 1985;312:82-90. 
terbridge EW, Nogrady MB, Beaudry 
al: Idiopathic respiratory distress syn- 
JDC 1972;123:99-104, 

ryan MH, Hardie JH, Reilly BJ, et al: 
Pulmonary function studies during the first year 
of life in infants recovering from the respiratory 
distress syndrome. Pediatrics 1973;52:169-178. 

- 4, McCormick MC, Shapiro S, Starfield BH: 
ehospitalization i in the first year of life for high- 
survivors. Pediatrics 1980;66:991-999, 
Mutch- L, Newdick M, Lodwick A, et al: 
lar changes in rehospitalization of very-low- 
th-weight infants. Pediatrics 1986;78:164-171. 
6. Hack M,; DeMonterice D, Merkatz IR, et al: 
ehospitalization of the very-low-birth-weight 
fanit, AJDE 1981;135:263-266. 
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these results concerns the effective- 


ness of high-risk follow-up itself. The 
current study was not an evaluation 
study, which would require quantifi- 
cation of the independent variable (the 
services provided in the HRFC) and 
the use of a control group; therefore, 
it is not possible to conclude that high- 
risk follow-up services are effective in 
preventing rehospitalization. It is pos- 
sible that self-selection is the key var- 
iable, or is at least a very important 
factor, much as is self-selection in the 
positive impact of prenatal care on 
pregnancy outcome. That is, it may be 
that parents who adhere to the follow- 
up schedule prescribed for their in- 
fants are different from other parents 
(perhaps more knowledgeable or more 
concerned) and thus are more likely to 
have healthier infants who require 
fewer rehospitalizations. 

It is also possible, however, that the 
follow-up services themselves contrib- 
ute to the positive outcomes. Many of 
the infants in this sample who never 
or seldom attended the HRFC were in 
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the care of pediatricians in the o f 
munity and so presumably receive 
basic primary care such as immuniza 
tions, but many pediatricians feel un 
prepared to care for and deal with the 
special needs of high-risk infants. 
Moreover, normal pediatric primar 
care does not provide the comprehen 
sive services, aggressive outrea 
and work with other agencies’ a 
services provided by this mult 
plinary clinic, which includes p 
health nurses, social workers, physi 
therapists, and vision and hearing spe 
cialists. The extremely disadvantag 
families in this sample had many prol 
lems and needs that would affect th 
health of these infants: While the 
results are suggestive of the value o 
multidisciplinary follow-up, furthe 
research must confirm. the effective 
ness of these services and of particu 
service components. 
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: in Adolescent Girls 


COL Dan C. Moore, MC, USA 


cd » To determine attitudes toward body 
weight and shape and eating and weight 
control practices among adolescent 
girls, an anonymous questionnaire was 
administered to. 854 adolescent girls and 
young women aged 12 through 23 years 
who were seen in a military adolescent 
outpatient clinic. Overall, 67% were dis- 
satisfied with their weight, and 54% were 
dissatisfied with their body shape. Dis- 
_ satisfaction with weight and shape var- 
ted positively with Increasing body 
_ weight. but not with increasing age. 
_ Binge eating had occurred in 30.4%, and 
weight control behavior, such as dieting, 
_ fasting, vomiting, and stimulant, laxa- 
tive, and diuretic use, had occurred in 
38.2%, 30.7%, 8.5%, 9.5%, 3.3%, and 
6.2%, respectively, varying positively 
with increasing weight. Thirty-six per- 
cent of those adolescent giris who saw 
themselves as overweight desired an 
inappropriate weight loss, and 61% of 
these, who desired an excessive loss, 
exhibited an increased prevalence of 
weight control behaviors and were less 
_ likely to believe that they had an eating 
- problem. Dissatisfaction with body 
” weight and shape, and eating behaviors, 
“such as dieting, binge eating, fasting, 
and vomiting, are common in adolescent 
- girts, many of whom are attempting 
weight control without an accurate per- 
__ ception of what is normal. 

(ASDC 1988;142:1114-1118) 



























norexia nervosa and bulimia are 

“¢ommon subjects in the medical 
literature. Most reports focus on 
patients who actually have these di- 





-- Accepted for publication July 21, 1988. 
From the Division of Adolescent Medicine, 
_. Department of Pediatrics, Madigan Army Medi- 
> eal Center, Tacoma, Wash. 
-o o The'opinions or assertions contained herein are 
-the private views of the author and are not to be 
_. construed as official or reflecting the views of the 
- Department of the Army or the Department of 
_ Defense. 
Reprint requests to the Adolescent Clinic, Box 
c 443, Madigan Army Medical Center, Tacoma, WA 
98431-5000 (Dr Moore). 





1114 AJDC—Vol 142, Oct 1988 


Body Image and Eating Behavior 


agnoses or on methods for identifying 
such patients in the general popula- 
tion. The increasing prevalence of 
these conditions has been, in part, 
blamed on a societal and media em- 
phasis on thinness and weight control 
as means of attaining physical attrac- 
tiveness and acceptance. Attitudes to- 
ward body shape and weight have their 
roots in adolescence, perhaps even in 
childhood. To assess the degree to 
which contemporary adolescents are 
concerned with such issues, a large 
unselected group of adolescent fe- 
males were studied cross-sectionally 
with regard to their attitudes toward 
body weight, body shape, and use of 
various eating and weight control be- 
haviors. 


PATIENTS AND METHODS 


The subject population comprised 854 
girls and young women aged 12 through 23 
years who were seen for health care in a 
primary care adolescent clinic at a major 
military medical center between February 
and November 1984. The sample was 
largely middle class, comprising depend- 
ents of active-duty upper-echelon military 
personnel and dependents of civilian, for- 
merly military personnel. The sample was 
predominantly white, with small numbers 
of black, Asian, and Hispanic patients. The 
subjects’ height was measured to the near- 
est tenth of a centimeter cn a Harpenden 
stadiometer, and their weight was meas- 
ured in pounds (converted to kilograms) on 
a standard ballistic scale. Originally, 1000 
anonymous questionnaires that inquired 
about attitudes toward body weight and 
shape, and whether or not certain eating 
or weight control behaviors had occurred, 
were distributed consecutively. The study 
population represented returned question- 
naires, minus 49 questionnaires that were 
insufficiently complete. The questionnaire 
(Figure) contained 16 questions that were 
answerable by yes or no. Additionally, pa- 
tients were allowed to volunteer informa- 
tion, such as amount of desired weight loss, 


desired body part change, and frequency A : 
of eating behaviors, so that these answers 
would not be biased by suggestion (Figure). - 
This study was approved by the institu- 
tional human subjects review board. Writ- 
ten informed consent was not deemed nec- 
essary by the institutional human subjects 
review board, since questionnaires were 
completed anonymously. Patients were told 
that the Adolescent Clinic was conducting 

a survey, but that participation was volun- 
tary. 

Patient data were organized into three ~ 
groups based on weight for height for age 
according to US Department of Health and 
Human Services tables.* Subjects: were 
classified as underweight if they were less 
than the 25th percentile of weight for 
height, and overweight if they were greater 
than the 75th percentile of weight for 
height. Data were also analyzed by three 
age groups that roughly corresponded to 
educational level: junior high school (12 
through 15 years), high school (16 through 
18 years), and college/career (19 through 
23 years). Distribution of weight. groups 
was similar among the three age groups. 
(x¢=0.79, P= .94). Statistical analysis was 
carried out on a computer (IBM PC-AT) 
using the SPSS program. Data were ana- 
lyzed descriptively, by x? analysis and by 
test of proportions. 


RESULTS 
Satisfaction With Weight 


Overall, 67% of girls were dissatis- 
fied with their current weight, al- 
though only 58% were not within:‘the — 
normal weight group. Only 4% of the 
sample believed that they were unde 
weight, whereas 12% actually fell into 
the underweight group. There was also. ~ 
a difference between perceived and 
actual overweight; 63% believed that 
they were overweight, but only 40% _ 
fell into the overweight group. When 
analyzed by weight group, 92% of over- 
weight girls were dissatisfied with 
their weight, but 53% of normal weight 
girls were also dissatisfied with their. 
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ee : ' - EATING ATTITUDE SURVEY 
UR BODY WEIGHTT 


te Bo OU: TINK YOU EAT. aN ADEQUATE SELECTION AND AMOUNT OF JAR! 


Po Yes [J No 


tf no, o. list below any problems you feel are from not eating correctly: 











H no, do you feet that you are: 


C] toe thin. Need to gain __Ibs. 


E] too fat. Need tofose ___Ibs. 





: ARE VOU SATISFIED WITH YOUR BOOY SHAPE? 
OCT Yes CI No 
fno, list below. any areas that you would like to increase or decrease: 














ARE YOU INVOLVED IN SCHOOL ATHLETICS? 


CI Yes D No 


oe Hf yes: which sport/sports are you involved in: 


DO YOU HAVE YOUR OWN EXERCISE PROGRAM? 


O Yes {J No 


If yes, describe your program below: 





[HAVE YOU EVER BEEN ON: 

: I Yes 
OC Yes 
O Yes 


A weight loss diet? 
A weight gain diet? 
A sparts training diet? 





DR ate YOU EVER DONE ANY GF THE FOLLOWING? 
inge eat teat darge amounts of food witha stopping) 
; Binge drink {Alcohol} 
oe Past (ae. Jod Jor 24 or more hours} 
E, Make yourself vomit after eating 
Use laxatives to control weight 
: Use diuretics to contro! weight 
: us Stimulants {uppers, amphetamines) to control appetite 
Eat only ‘certain kinds-of food 
H yes; lige what kinds of foods: 








FOO YOU THINK YOU HAVE ANY PROBLEMS CONNECTED WITH EATING? 


CT Yes [J No 








THANK. vou FOR YOUR HELP. RESULTS WILL BE TABULATED AND POSTED ON THE ADOLESCENT BULLETIN BOARD. PLEASE! 


















DO NOT SIGN YOUR NAME TO THIS SURVEY. 
e Sight control practices. 


yeight. Only 40% of underweight girls 
‘were dissatisfied with body weight 
‘able 1). 

_ Of those girls who perceived them- 
selves as. overweight, 93% (n= 498) 
‘wrote down the amount of weight that 
they wanted to lose. The desired 
eight loss was appropriate in 64.5% 
= 821) of these and inappropriate in 
35.5% (n=177) (Table 2). Within the 
group that desired an inappropriate 
weight loss, 61% (n= 108) desired an 
inappropriately large (into the under- 
eight category) weight loss, and 39% 
= 69) desired an- -inappropriately 
mall (still within the overweight cat- 
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Anonymous questionnaire administered to 854 adolescent girls and young women aged 
2 through 23 years, to determine attitudes toward body weight and shape and eating and 


egory) weight loss. When analyzed by 
weight group, 82% (89/108) of those 
girls who desired an excessive weight 
loss were not overweight to begin 
with, and 16% (n=17) were actually 
underweight. Conversely, of those 
girls who were overweight, 24% 
(n= 69) indicated a target weight that 


was still within the overweight range. . 


Dissatisfaction with body weight 
was prevalent at all ages, but greatest 
in the high school group (Table 1). 
Among girls who wished to lose 
weight, a greater proportion of the 
high school group (56 [24.6%] of 228) 
desired an excessive weight loss, 




































whereas a greater proportion of th 
college/career group (19 [17.9%] o 
106) desired an insufficient weight los: 
when compared with other age group: 
(Table 2). 


Satisfaction With | 
Body Shape 


Of the entire sample, 54% (n=461) _ 
of girls did not like their body shape 
This was true of 75% of overweig 
girls, but also of 44% of normal weig’ 
girls (Table 1). As with body weight 
dissatisfaction with body shape wa: 
highest among high school girls (Table 
1). Of those girls dissatisfied with body 
shape, 74% (n = 340) wrote in the bod) 
parts that they would like to change 
Of these, 68% (n= 231) wished to re 
duce their thigh size. Other areas o: 
desired loss were abdomen (388%), hip: 
(36%), waist (25%), and buttock 
(16%). Of body areas that they: desire 
to become augmented, breasts were 
most commonly listed (14%). 

When analyzed by weight group, the 
highest priority of overweight and n 
mal weight girls was to decrease thi 
size, but the proportion of girls whi 
desired to do this was greater among 
normal weight than overweight girls 
The highest priority of underweight 
girls was to increase breast size. How- 
ever, one third of underweight: girls 
desired to decrease thigh size. 


Eating and Weight 
Loss Behaviors 











There was one eating behavior 
(binge eating) and six weight contro 
behaviors (dieting, fasting, vomiting, 
and laxative, diuretic, and stimulant 
use) listed on the questionnaire (Table 
3). Overall, 38% had attempted a 
weight loss diet at some time, with an 
increased prevalence by age group and 





had indulged in binge eating; the pre 
alence was highest in high school gir 
Prevalence of binge eating increased 
significantly with increasing weight 
(P<.025). Of those girls who. had 
binged, 67% had done it at least 
monthly and 23% at least weekly. A _ 
related behavior, binge drinking (al- 
cohol), had occurred in 11%; the prev- 
alence increased with both age and 
weight. Of those girls who had in- 
dulged in binge drinking, 52% did so 
monthly and 28% weekly. A high pro- 
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50 engaged i in binge eating. 
Fasting. behavior (>24 hours) had 
curred in 31% of the total sample; it 
as most prevalent i in high school girls 
nd rose significantly with weight 
<.001).. Of those girls who had 
sted, 53% did so at least monthly 
nd 11% weekly. Self-induced vomit- 
had occurred in 8.5% of the sample; 
hin this group, 42% did so monthly 
nd 16% weekly. Similarly, stimulant 
to lose weight had occurred in 
o; 43% of this group did so monthly 
1d 17% weekly. Prevalence of stimu- 
nt use was also highest in high school 
s and increased significantly with 
sight (P<. 001). Laxative and diuretic 
se were less common (3% and 6% of 
e sample, respectively). Prevalence 
“these behaviors increased with 
eight but not age. 
‘When behaviors were analyzed ac- 
cording to whether subjects were ei- 
_ ther satisfied or dissatisfied with body 
eight or shape, the proportion who 
xhibited the behavior was higher in 
jose subjects who were dissatisfied 
ble 4). Among subjects who desired 
ose weight, those who desired ex- 
sive weight loss were more likely 
_ have indulged in binge eating, fast- 
ig, self-induced vomiting, and stim- 
lant use, and less likely to have tried 
eight loss. diet, when compared 
ith those subjects who desired an 
propriate loss. Prevalence of other 
ehaviors was small in both groups. 
Overall, 31% of girls thought that 
they had a problem related to eating. 
This perception was most prevalent 
mong overweight girls and high 
ool girls (Table 1) and among girls 
o exhibited weight control behav- 
rs. There was a significant increase 
1 the perception of a problem related 
o eating among girls who were dis- 
atisfied with body weight or shape 
P<.01)(Table4). Interestingly, among 
rls who desired to lose weight, the 
atest perception of having an eat- 
problem occurred in the group with 
sufficient weight loss, and the lowest 
‘ception of having an eating problem 
ecurred in the group with excessive 
eight loss.. 
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‘COMMENT 


- ‘Although: the sample in this study 
may appear to be somewhat biased by 
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its sele on from a military clin 


population, there are some aspects of 
that. make it more representative of 


the population at large. Since care is 
free, there is no financial disincentive 
to use the clinic, and it is used more 
liberally by all socioeconemic classes. 
Patients are seen for minor com- 
plaints, as well as for routine physical 
examinations; thus, many healthy ado- 
lescents pass through the clinic. The 
population is not strictly military; 
many of the parents are civilians, and 
they are presumably as representative 
of the general population as any other 
groups of civilians. 

The data in this report indicate sig- 
nificant dissatisfaction with body 
weight, and, to a lesser extent, dissat- 
isfaction with body shape, among nor- 
mal and underweight adolescent girls. 
This is consistent with a societal pre- 


p 
ble explanations for this, Midad es- 
cent girls may be more body. and pe 
conscious during these years 
later. The older group in this stud: 
was less homogeneous, since it was 
composed of both girls who were in 
college and those who were worki 
and perhaps less exposed to peer pr. 
sure and group norms. Finally, th 
peak could indicate an increasing ¢ 
cern with body image among younge 
girls in general, which will be reflected 





in the older age group in three to five 


years. a 
There is either a significant igno- 

rance of or distortion of awareness of 
body norms for body weight, mani- 
fested by the 36% of girls desiring 
weight loss who had inappropriate: 





% (N=854) 





Distribution 
of 
Sampie 


Dissatisfied 


Problem 
With- 
Eating 


Dissatisfied 
With With 





oo bai sl 





Body Shape 


53.1 
92.2 


70.7 
69.0 


*U indicates underweight; N, normal weight; O, overweight; JH, junior high school; HS, high school; and 


CC, college/career. 


Table 2—Perceptio ol 
Loss Among Subjects Desiri n 


Appropriate 


0 

118 

203 

Total (%) 


Age group = pe 
JH 106 


HS 145 
ce 70 
Total (%) 


“321. (64.5) 


Desired Weight Loss (N= 498) 
Inappropriate (n=177) © 


Excessive 


321 (64.5) 





108 a. T) 


*U indicates underweight; N, normal went O, overweight; JH, junior high a school; HS, S, high school 


and CC, college/career. 




















oals. The fact that 82% of the ziris 
wanted to lose weight were not 
verweight to. begin with indicates 
hat an unrealistic ideal of appropriate 
eight exists for many adolescent 

irls. The 24% of overweight girls 
hose desired weight loss was insuf- 
cient likewise demonstrates a poor 
erception of what constitutes normal 
ody weight. Both of these findings 
ay reflect a larger societal failure to 

ê or agree on what is appropriate. 
mong age groups, the larger pro- 
tion. of high school girls who de- 
red an excessive loss reinforces the 
cept that midadolescent girls may 
be more appearance conscious and 
‘more influenced by perceived societal 
leals: The finding that the college/ 
career group contained the greatest 
roportion of subjects who desired an 
sufficient weight loss when com- 
ed with other ages may reflect a 
iffusion of or lack of reinforcement of 
group norms in this heterogene- 

is group, so that individuals are less 

aware of what is considered normal. 

= AIL weight control behaviors in- 
crease with age from junior high 
hool to: high school, but with the 
exception of weight loss dieting, there 
is little change from high school to 
llege/career age. In a cross-sectional 
dy, such as this, one would expect 
tal prevalence to increase with age, 
unless the incidence was actually 
higher in a younger age group. The 
lack of difference suggests that there 
n increasing involvement in eating 
d weight control behaviors at 
iger ages. All behaviors also in- 
crease with the weight group; this is 
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Binge 
Eating 


in agreement with the findings of ? 


Halmi and colleagues.’ 

Johnson and colleagues’ reported 
similar data on 14- to 18-year-old 
American girls in 1983. The current 
population exhibited a higher percep- 
tion of being overweight (68% vs 48%) 
and a lower perception of being under- 
weight (4% vs 8%). This may indicate 
a decreasing tolerance for actual 
weight and an increasing desire for 
thinness since 1983. However, the 
lower weight dissatisfaction in the 
study by Johnson and colleagues’ may 
be related to the fact that only 19% of 
their population was classified as over- 
weight vs 40% of the current one. 
Furthermore, they used 110% of av- 
erage weight for age, without taking 
into account height, as their definition 
of overweight, so that the data are not 
strictly comparable. 

Brennan and Kevany* found that 
61% of Irish adolescent girls wanted 
to lose weight, a figure similar to the 







Binge Binge 


% of Each Weight or Age Group Having Tried: 


Eating Drinking —— Vomiting Stimulants Laxatives Diuretics 


63% found in the current study. Th 
figure is also comparable with the 70% 
reported by Miller and colleagues.’ I 
the Irish study, 16% of underweight 
girls wanted to lose weight (vs 16% 
this study), but 69% of normal weight 
girls (vs 47%) wanted to lose weight, 
suggesting an even greater weight 
consciousness among Irish adole 
cents. In agreement with the stu 
results found by Brennan and Kevan 
and Miller et al,° the highest: prio 
for body part change was to deere 
thigh size. 

The frequency of behaviors, aueh as 
binge eating and self-induced vomit- 
ing, in this study falls between those 
previously reported, which range 
from 27% binge eating monthly and 
7% vomiting monthly in the study by 
Johnson et al,’ to 5% binge eating 
monthly and 0.7% vomiting monthly 
in a study of New Zealand teenage 
girls by Wells and colleagues. ® Kill 
and colleagues," in a study of Amer 






























































CC, college/career. N= 854. 


% % Having Tried: 


Binge 
Drinking 








Fasting Vomiting 





*U indicates underweight; N, normal weight; O, overweight; JH, junior high school: HS, high school: and: 


Stimulants 
















Laxatives 
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ean tenth-grade girls, reported prev- 
_alences of 10.6% self-induced vomit- 
ing, 8.3% use of diet pills, 6.8% 
_ laxative use, and 3.6% diuretic use. In 
- comparison, the current high school 
_ age group had a similar prevalence of 
vomiting, but slightly higher preva- 
_ lences of stimulant and diuretic use. 
_ Another weight control behavior, 
4-hour fasting, has not usually been 
studied in conjunction with the binge- 
purge behaviors. This behavior occurs 
with the same frequency as binge 
eating and, after dieting, is the most 
common weight control behavior noted 
in this population. It occurs with a 
_ higher prevalence among girls who 

binge eat (45.2%) than among those 
who do not (24.2%). The increased 
_ prevalence of a weight control behav- 
ior, such as fasting, among girls who 
are dissatisfied with body weight or 
__ shape and its linkage with binge eating 
_ suggests that this behavior is, to some 
degree, more likely to be employed as 
_ a way to change body weight or shape 
than to be a random occurrence. 
Attitudes and behaviors of girls 
aged 12 through 14 years have been 
studied little. Data from junior high 
school girls in this study indicate that 
__all of the behaviors observed in older 
__ adolescent girls also exist in this age 
_ group. Almost one third have already 
attempted dieting, and nearly one 
_ fourth have engaged in binge eating. 
_ Fasting is also the most common 
_ weight control behavior, after dieting, 
_ in this group. 

-A subgroup of adolescent girls who 
: have inappropriately low weight goals 
_ were identified. This group may have 
a distortion of both body image and 
eating behavior, as reflected by the 
_ increased prevalence of binge eating, 
' fasting, and self-induced vomiting. 









































Management of Traumatic Hyphema in Children: An Analysis of 340 Cases 
Risto J. Uusitalo, MD; Leena Ranta-Kemppainen, MD; Ahti Tarkkanen, MD (Arch 


The study was not designed to detect : 


anorexia nervosa or bulimia; however, 
given appropriate environmental and 
psychologic circumstances, this group 
appears to be at higher risk for these 
disorders, in view of their lower per- 
ception that they might have an eating 
problem. 


CONCLUSION 


There is an increasing awareness in 
the medical community that adoles- 
cents and young adults constitute a 
group that has special health care 
needs and has been underserved in 
the past." Clinicians who treat adoles- 
cents and young adults should be 
aware that there is a high prevalence 
of dissatisfaction with body weight 
and shape among females already by 
the time of early adolescence. This 
dissatisfaction appears to be accentu- 
ated during high school years, and a 
significant proportion of girls are not 
only making attempts to lose weight, 
but more than one third of those who 
wish to lose weight do not have a 
realistic idea of how much is proper to 
lose. To do so, they may indulge in 
behaviors, such as dieting, fasting, 
binge eating, and vomiting, which may 
affect both their nutrition and health. 

Clinicians who are involved in health 
maintenance provision for adolescents 
and young adults should inquire about 
their patients’ body weight and shape 
satisfaction. If the patient admits to 
dissatisfaction, further history should 
be obtained to delineate whether the 
patient has unrealistic goals for weight 
change, is involved in behaviors that 
are potentially adverse to good health, 
or believes that she has a problem 
related to eating. Although few pa- 
tients will actually have anorexia nerv- 
osa or bulimia, some may be benefited 
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by zariy intervention and proper ed 


cation regarding detrimental eating - 
behaviors and appropriate body 


weight. Likewise, they can be in- 


structed in appropriate weight loss 
goals and means of losing weight if A 
weight loss is indicated. : k 
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First of Two Parts 
sabelle Rapin, MD 


his excellent review by Dr Rapin will 
appear. in two parts, in successive issues 
if AJDC.—Ep. 


©@ Inpreschoolers, disorders of higher 
-Cerebral function are most likely to pre- 
sent as inadequate development of lan- 
uage, while in school-age children, 
learning disabilities and attention deficit 
redominate. The main considerations 
the differential diagnosis in pre- 
iolers with inadequate language are 
earing loss, mental deficiency, dyspha- 
autistic spectrum disorders. 
Attention to the child’s ability to engage 
in symbolic play and communicate 
_ meaningfully is the key to this often 
- baffling differential diagnosis. With the 
exception of definitive assessment of 
hearing, classic medical investigations 
re seldom informative because struc- 
l brain lesions and metabolic errors 
re much rarer etiologies than prenatal 
d genetic influences on brain devel- 
‘opment. While many children improve 
‘ith age, the underlying deficit(s) usu- 
ally persists. The role of the physician 
-is to detect the developmental problem, 
ive the parents a correct diagnosis, 
ler the child for appropriate investi- 
gation and intervention, and provide fol- 
_fow-up and counseling. Early diagnosis 
is essential for effective remediation. 
| (ASDC 1988;142:1119-1124) 


he developmental disorders of 
_ ™ higher cerebral function in children 
_ are commonly seen in office practice 

but often pose problems for physicians 
ith little training in this field. Phy- 
ans’. misconceptions may impair 
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Disorders of Higher Cerebral Function in Preschool Children. 


their ability to evaluate the children 
effectively and to provide judicious 
advice to parents. This article focuses 
on the disorders most likely to present 
in preschool children, namely, mental 
deficiency, the developmental lan- 
guage disorders, and the autistic spec- 
trum disorders, In school-age chil- 
dren, learning disabilities and 
disorders of attention predominate. 


GENERAL CONSIDERATIONS 


The term minimal brain dysfunc- 
tion or damage (MBD) is often applied 
to children without gross motor defi- 
cits or mental deficiency who lag in 
some aspect of development. This 
term has outlived its usefulness be- 
cause of its vagueness; it is more 
helpful to define which brain systems 
are involved (Table 1). 


Etiology 


There is no one specific etiology for 
any of these disorders. In most cases 
the cause is unknown. Prenatal and 
genetic etiologies seem to predomi- 
nate over acquired insults to the de- 
veloping brain as a result of prematu- 
rity, perinatal anoxia or trauma, and 
postnatal illnesses. For example, there 
are families whose particular variant 
of dyslexia has been linked to chro- 
mosome 157; girls with Turner's 
syndrome? and children with Williams 
syndrome? tend to have severe visual- 
spatial deficits in the face of adequate 
verbal skills. The fact that boys are 
affected much more often (4:1) than 
girls reinforces the probability that 
exogenous insults to the brain are 
unlikely to be responsible for the ma- 
jority of cases. 


Pathophysiology 


Whether delayed acquisition of com- 
plex skills, such as speaking and read- 
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ing, is the clinical expression of de- 
layed brain maturation or of : 
permanent deficit in brain structu 
or organization—often referred to as 
a static encephalopathy—remains. a 
subject for debate. This controversy 
arises because the defective skills of 
many children improve with age; and 
because children acquire skills in var- 
iable order and at variable ages. De- 
ciding when a child is normal’ b 
immature and when he is truly deviant 
is therefore difficult. Detailed neuro- 
psychologic testing after a child. 
mastered a previously defective skill 
regularly shows that the deficit(s) pre- 
sumed responsible for the earlier 
problem persists and that the child is 
using atypical cognitive strategies to 
achieve mastery. Postmortem exami- 
nation of a few brains of dyslexic’ and 
autistic’ children revealed subtle ab- 
normalities at the cellular level, suc 
as neuronal migration. defects, disor- 
ganization of cortical architecture, and 
increased cell packing density. Speak- 
ing of delay in the face of discernible 
microscopic defects in the brain is 
patently incorrect. 
The brain has many redundant sys- 
tems and its organization has consid- 
erable plasticity and potential for 
remodeling, especially during deve 
opment. This accounts for the surpri 
ing resiliency of children’s cognitive 
functions in the face of damage’ and. 
for the fact that individuals may use 
different strategies to achieve a par- 
ticular behavioral goal.* The evidence 
today is that in many if not all children 
the “developmental” disorders. of 
higher cortical function reflect. subtle 
organic brain pathology rather than | 
delayed maturation. aS 
Children with overt sensorimotor 
deficits and those with demonstrable. 
lesions on neuroimaging of the brain 


















Motor programming and execution 


Sensory and péioeptual experience 


i- Arousal and attention 


Memory and learning 


Atfect, drive, socialization 


Cognition 


are regularly excluded from studies of 
he specific disorders of higher cere- 
ral function, even when they have 
roblems similar to those of children 
without overt pathology. Besides the 
act that children with sensorimotor 
leficits are difficult to test with stan- 
jard psychological instruments, this 
xelusionary practice stems from a 
esire to understand the pathophysi- 
ogy of “pure” disorders and from the 
dea that. pure disorders may have a 
pecific etiology. While it is true that 
st children with pure behavioral 
yndromes do not have overt abnor- 
malities. on computed tomographic 
(CT) scans, improved neuroimaging 
fechniques are disclosing subtle struc- 
ural brain abnormalities in an in- 
reasing number of these children.*" 
Of course, a normal CT or magnetic 
esonarice (MR) scan does not exclude 
_a structural brain anomaly, and even 
less a: neurotransmitter or other bio- 
chemical deficit, since the resolution 
f neuroimaging does not extend to 
he cellular level. 





PURE VS COMPLEX 
DISORDERS 


“Pure” disorders are rare because 
most cerebral pathologies are unselec- 
tive and because complex skills, such 
_ as calculating and playing the piano, 
_ eall for the integrated activity of many 
brain systems. Therefore, the individ- 
ual child often has a disorder affecting 
more than one system (eg, dyslexia 
plus attention disorder, attention dis- 
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“Soft signs,” clumsiness 

Dyspraxias* 

Visual-spatial deficits 

Auditory processing deficits 

“Cortical” sensory deficits 

Disorders of alertness and sleep 
Attention deficit disorders/hyperkinesia 








Dysphasias 
Dyslexias, other “learning disabilities” 

Amnesic disorders, anterograde amnesia 
Retrieval disorders 


Mood disorders 
Disorders of impulse control 
Autistic spectrum disorders 


Mental deficiency 





































*Itis customary to speak of dysphasia, dyslexia, and dyspraxia when considering inadequate acquisition 
[ speech, reading, and praxis (programming of complex motor acts) and of aphasia, alexia, and apraxia 
n referring to acquired disorders of these skills after they have been mastered. 


order plus motor clumsiness). Disor- 
ders such as dysphasia’” and 
dyslexia® can result from a variety 
of different cerebral deficits, and there 
are a variety of different subtypes of 
dysphasia, dyslexia, dysealculia, and 
other disorders characterized by dif- 
ferent neuropsychologic deficits. It is 
important to group children with sim- 
ilar deficits into homogeneous sub- 
types if one wishes to discover the 
cerebral basis of these syndromes and 
to provide children with effective syn- 
drome-specific remediation. 

In summary, particular behavioral 
syndromes have a variety of etiologies. 
What counts is which brain system is 
dysfunctional, not the eticlogy of what 
made it dysfunctional. It is true, none- 
theless, that the behavioral deficits 
resulting from a specific genetic eti- 
ology are likely to be quite similar in 
different children. Because children 
do not grow up in a vacuum, one needs 
to keep in mind that environment and 
remediation alter the phenotype of 
even single gene defects. 


MENTAL DEFICIENCY 


The term mental deficiency refers 
to overall behavioral incompetence. I 
prefer this term to mental retardation 
because retardation implies delay and 
the possibility of catch-up. While some 
mildly retarded children may have 
been educationally, culturally, and oth- 
erwise environmentally deprived and 


have the potential for catch-up, more 
seriously affected children have devi- 





- statement does not negate the f 
- that even. significantly mentally de: 


-way to evaluate intelligence, if int 
gence refers to successful problem- 
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ant brains and will not 














cient children learn new skills as the 
mature, that they can be taught re 
medial strategies, and that effectiv 
intervention helps alleviate many ma 
adaptive behaviors. 

Mental deficiency (mental tetatda 
tion) refers to a static deficit of inte 
lectual capacity. If it results from 
maldevelopment or a conditio 
quired in early life, it will prech 
normal cognitive development. 
fuse brain insults sustained in later 
childhood may also produce mental 
deficiency. It is essential to differen- _ 
tiate mental deficiency from demen- 
tia, which refers to a progressive loss | 
of previously acquired cognitive skill 
Dementia is often difficult to diffe: 
entiate from mental deficiency in very 
young children or when the loss of 
intellectual function is insidious... 

Mental deficiency may reflect either _ 
diffuse or multifocal dysfunction ofthe _ 
brain. So-called “specifie” disorders of 
higher cerebral function reflect m 
circumscribed dysfunctions. To diag- 
nose a “specific” developmental dis- 
order, one must be able to show that 
the child has areas of competence as 
well as areas of incompetence. Many 
children have more than one disorder 
of higher cerebral function. Children. 
who have several may have so fey 
areas of competence as to fall wit 
the realm of mental deficiency.* 







































The Concept 
of the IQ 


The Intelligence Quotient, or IQ 
a summary score of subtest scores on 
standardized test batteries deemed to __ 
sample a sufficiently broad range of ae 
verbal and nonverbal behaviors to pre 
vide an adequate and representative 
measure of cognitive competence. Th 
IQ score construct was develop 
enable one to determine how mue 
given child’s score deviates stati 
cally from the mean score of his or h 
normal peers. The IQ can also b 
conceived as the ratio of mental age | 
chronological age. It is debatable 
whether the 1Q is the most meaningful 























adving ability and adaptation to li 












ther than to what it is IQ-tests 
ure.’ No 1Q battery assesses all 
ygnitive skills and personality vari- 
les relevant to success in adult life. 
onetheless, the IQ is the most widely 
used means for gauging cognitive abil- 
, and mental deficiency is regularly 
fined as.a low score on an IQ test. 
ecause humans have a wide variety 
nitive skills that are not neces- 
tightly correlated, it is obvious 
to use a single test or subtest to 
ess intelligence is fraught with the 
inger of an erroneous estimate of 
mpetence. 

‘There are several problems with 
assessment of the IQ in pathologic 
opulations. The IQ is not a valid 
easure of competence when there is 
cal or selective brain dysfunction 
at interferes with some skills but 
t others, when there are sensori- 
otor deficits that prejudice test tak- 
hen there are linguistic barriers 
comprehension and expression, 
hen tests are used in populations 
other than those on which they were 
standardized, when less than the full 
test battery is administered, and when 
the child cannot or will not cooperate. 
The IQ construct implies that IQ is 
le over time. This would only be 
e if the same mental capacities 
sampled at each age, which is 
; the case during the early childhood 
~ years when many mental capacities 
_ have not yet matured. In individual 
reschoolers especially, the IQ is a 
er measure of current level of 
jon than a predictor of future 
competence. There are many test bat- 
teries yielding IQs from which to 
shoose, but since they differ in their 
ntent and measure somewhat differ- 
cognitive skills, they may yield 
nt IQ scores in the same child.” 
‘especially likely to be the case 
handicapped children whose handi- 
p may penalize them unevenly for 
different tasks. 

europsychologic testing is not con- 
rned as much with the overall IQ as 
‘providing an inventory of the 
hild’s cognitive strengths and weak- 
esses across a broad range of skills. 
uropsychologic test results are of- 
| used to infer the localization of the 
b underlying brain deficits, rea- 
- by analogy with the patterns 
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of impairment produced by acquired 
brain lesions in adults. Inferences 
based on these neuropsychologic test 
results are quite hypothetical because 
validating evidence from neuroimag- 
ing or electrophysiologic studies is 
rarely forthcoming in children with 
developmental disorders of higher cer- 
ebral function. Neuropsychologic test 
profiles are useful for grouping chil- 
dren with similar deficits so as to 
provide educators with specific infor- 
mation about the children’s cognitive 
strengths and weaknesses. This is cru- 
cial if one wants to tailor remedial 
approaches to each child’s particular 
cognitive handicap. 


Levels of 
Mental Deficiency 


The American Academy on Mental 
Retardation (formerly, on Mental De- 
ficiency) has defined several ranges of 
mental deficiency based on the results 
of IQ tests but stresses that both IQ 
and adaptive ability must be consid- 
ered when assigning a child to a par- 
ticular level of mental deficiency (Ta- 
ble 2). These levels are useful for 
predicting the type of intervention the 
child requires and whether he is likely 
to be able to lead an independent life 
as an adult. One must be aware of 
pitfalls, such as testing a dysphasic 
child with a language-loaded test like 
the old Stanford-Binet, which did not 
yield separate verbal and performance 
1Qs or subtest scores. In general, the 
verbal IQ is a better predictor of suc- 
cess in school than the performance 
IQ. It is important to look at subtest 
scores because both marked discrep- 
ancy between verbal and performance 
IQs and wide scatter among subtests 
scores suggest specific cognitive defi- 
cits rather than an underestimate of 
the child's potential, as often stated in 
psychologic test reports. 


Memory and Learning 


Intelligence is as much a function of 
what has been learned from experi- 
ence as of the innate ability to solve 
problems efficiently. Children with 
mental deficiency learn less efficiently 
than normal children, and those with 
normal intelligence but cireumscribed 
deficits in language and scholastic. 
skills are regularly referred to as. 
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IQ Range 

71-80 

50-55 to 
approximately 70 








Borderline 
Mild 

























Moderate 33-40 to 
50-55 
Severe 20-25.to 
35-40 






<20-25, 


*The American Academy on Mental Retardation 
(formerly, on Mental Deficiency) stresses that adap- 
tive skills, as well as IQ, be. considered whe 
assigning a child to a particular level of mental 
deficiency. 


Profound 






















“learning disabled.” Thus, a discussion 
of cognitive deficits that did not-co 
sider learning would be inadequate. 

Learning refers to the long-term 
storage of skills and méaningful ex- 
periences that can modify current b 
havior. Determining what is meanin 
ful requires an immediate memory 
store or buffer for the prelimina 
appraisal of current experience.” 

There appear to be at least. two 
different memory systems: procedur 
memory, which has to de with remem- 
bering how to do things, and episodic 
memory, memory for particular events 
or facts. Amnesia or the inability to 
retain in memory or retrieve ne 
items refers to a deficit in episod 
memory. These two memory systems 
depend on different brain systems. — 

The immediate memory store has a 
span of only five to seven items and 
lasts a very short time (usually sec- 
onds at most) unless rehearsal takes 
place. This span is just long enough to 
enable one to decide whether new 
material is worthy of being further 
analyzed in an intermediate working 
or short-term memory, acted on, and 
stored in long-term memory. Immed 
ate memory is highly dependent o 
attention and decays in seconds to a 
few minutes; short-term memory de- 
cays in minutes to a few days. Imme- 
diate verbal memory is tested by ask- 
ing the child to repeat a string of words 
or numbers or a sentence he has just 
heard, while short-term memory is 
assessed after a delay of at least sev- 
eral minutes occupied by other activ- 
ities, 
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~ Consolidation into long-term mem- 
_ ory, in most cases, takes a very long 
_ time (hours to days) because it proba- 
bly depends on synaptic alteration. 
Long-term memories are extremely 
_ resistant to erasure. In general, mem- 
~ ories have a sensory tag so that there 
are visual, auditory, olfactory, and so- 
- matosensory memory stores. Memo- 
ries are structured in long-term stores 
o as to be accessible through multiple 
~ channels. Memories are often chained, 
“sọ that evocation of the first item of 
-` the chain elicits the other items of the 
sequence. Inability to remember is 
_ more often due to a deficit of retrieval 
- from long-term stores than to one of 
_ storage, provided the material was 
: -once stored (ie, learned). Tests of vo- 
- eabulary and information are tests of 
-what has been stored in long-term 
“memory, as well as tests of language 
. zand cognition. 
= While memories seem to be widely 
-distributed in both cerebral hemi- 
_ -spheres—in the sense that focal le- 
- sions do not produce discrete holes in 
| memory—the ability to store and re- 
trieve from long-term storage depends 
on the integrity of limbic circuits. 
_ These consist of the hippocampus, for- 
_ mix, certain thalamic and brain-stem 
nuclei, as well as the hypothalamus 
and amygdala, which are concerned 
_ with evaluating the significance of on- 
- going events. It is of course no coinci- 
dence that the affective valence of 
experiences determines in part 







-whether they will be stored and that 


. the limbic system is concerned both 
with learning and with drive and af- 
~ fect. Bitemporal lesions, as a result of 
herpes simplex encephalitis for ex- 
< ample, may produce a permanent an- 
_. terograde amnesic syndrome in which 
_ new memories are not laid down even 
though old ones remain retrievable. 
= Cerebral concussion as a result of 
trauma is the most common cause of 





transient interference with learning. 


<- Coneussion interferes with the laying 


down of fresh memories; this produces 


a retrograde amnesia for events lead- 
ing up to the accident by interfering 
with memories in the process of con- 
~~ golidation. Concussion also produces 
“oan anterograde amnesia for events 
immediately following the concussion 
_ because of transient interference with 
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the laying down of new memories. 
It is doubtful how often “learning 


disabilities” are due to inability to- 


learn per se. Disorders of perception, 
language, conceptual organization, or 
other cognitive abilities are more often 
at fault. While some mentally deficient 
children have good rote memories, in- 
telligence implies the ability to organ- 
ize long-term memories into efficient 
networks that integrate newly stored 
memories creatively with old ones. 


DEVELOPMENTAL LANGUAGE 
DISORDERS (DYSPHASIAS) 


Besides delay in the acquisition of 
motor milestones, inadequate devel- 
opment of speech is the most common 
sign of a disorder of cerebral function 
in toddlers and preschool children. 
The differential diagnosis includes the 
following four main items: (1) hearing 
impairment, (2) mental deficiency, (3) 
dysphasia, and (4) autism. 

Other disorders to consider but that 
present a less difficult differential di- 
agnosis (Table 3) include structural 
abnormalities of the mouth and lar- 
ynx, dysarthria (a motor disorder of 
the orofacial muscles that affects lick- 
ing, swallowing, and breathing as well 
as speech and which, in its most ex- 
treme form, may cause aphonia), and 
elective mutism (a diagnosis applied 
to children who are mute in some 
environments and who speak well in 
others; it is essential to have a record- 
ing of the speech of sueh children to 
verify this diagnosis since some elec- 
tively mute children have language 
disorders, while others are signifi- 
cantly emotionally disturbed). 

The first item to consider is always 
hearing loss because missing this di- 
agnosis would cause significant harm 
to the child who needs to be provided 
with hearing aids and to be exposed 
to visual language at the language- 
learning age. No child is too young or 
too handicapped to have hearing as- 
sessed definitively, using brain-stem 
evoked responses to complement and 
validate behavioral test results. It is 
never enough to rely on the parents’ 
impression of normal hearing or on 
the physician’s screening in the office. 

Mental deficiency is a common cause 
for delayed and/or inadequate lan- 
guage development, although only se- 
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Hearing loss 

Mental deficiency 

Developmental language disorder 
(dysphasia) 

Autistic spectrum disorder 

Elective mutism 

Dysarthria 

Structural abnormality of the upper 

respiratory tract 





No rabaninegiil words by age 18 months 
No meaningful phrases by age 24 months 
Speech unintelligible out of context at age 

3 years 
Noncommunicative use of language 
Inability to express specific wants 
impaired comprehension 


vere mental deficiency precludes it © 
altogether. Less than severely men- . 


tally deficient children who are mute. 
are almost always dysphasie and/or 
autistic as well. Autism, which is dis- 


cussed in part 2 of this article, is much 
more common than generally appre- 


ciated; autistic children are communi- o 


catively impaired and often, but by no o 
means always, mentally deficient. 


Developmental dysphasia is one of- 


the most common disorders of higher 
cerebral function to present in the _ 
toddler or preschooler. Because of the - 
hypothesis that slow language devel- 
opment is caused by immaturity 
rather than deviance, many physicians. 
are prone to reassure parents who oe 
complain that their child is not acquir- 


ing language as fast as they had ex- 


pected. While this was perhaps ac- _ 


ceptable in the days before the 


availability of intervention programs _ 
for very young children, it is not today. 
Language learning starts at birth.” 
The neonate is born able to ma 
auditory discriminations relevant to 
language. By age 1 year, the infant 
has increased awareness of those rel- 
evant to the language or languages to 
which he is exposed and has decreased 
ability to discriminate others that oc- 
cur in languages he has never heard.” 














By a few months of age, the infant has 


already acquired many of the rules of- 
conversation, such as looking at the 


















erson who is speaking to him, smiling 
responsively, and turn taking with 
at person in cooing and, later, bab- 
bling.** By age 1 year, the infant has 
learned to respond to his name and 
has started to repeat some speech 
_ sounds and to point to what he wants. 
He has discovered the power of com- 
munication and understands the 
meaning of the tone of voice of his 
caretaker. The infant has spent a lot 
of time practicing babbling in his crib 
and utters his first meaningful word 
t about 1 year of age. By age 18 

months, his vocabulary has increased 
to anywhere from a dozen to 50 words, 
_ by age 2 years the infant has started 
_ to put two meaningful words together 
into short phrases, and by age 3 years 
he has acquired the main rules of 
grammar and speaks in full sentences. 
ogress thereafter consists of mas- 
ering an ever-increasing vocabulary 
and refining the rules of grammar to 
rmit the comprehension and produc- 
tion of highly complex sentences and 
= ideas. 

|. ‘When should the physician be con- 
-cerned about a childs language acqui- 
- -sition (Table 4)? Any infant who does 
_ not engage in responsive cooing and 
babbling, who has not learned to point 
_to what he wants at about 1 year of 
ge, who does not have a vocabulary 
_ of at least ten meaningful words by 
age 18 months, who has not started to 
_ use meaningful phrases by age 24 
_ months, whose speech is unintelligible 
out of context to his parents at age 2 
ears and to strangers at 3 years, who 
s not use language communica- 
ively and talks to himself rather than 
to express wants or comment on what 
is happening, and who does not under- 
ind what his parents say to him is 
risk. Any of these complaints should 
gger investigation and usually re- 
ferral for intervention (see part 2 of 
is article). 
: Classification of Dysphasia 
There is no universally agreed on 
lassification of developmental dys- 
hasia, although the consensus today 
s that there is more than one type of 
ysphasia."** Allen and Rapin"225 
ave hypothesized the existence of at 
least: six variants, based on clinical 
valuation of the child’s conversational 
nguage during play (Table 5). This 
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Verbal dyspraxia dysfluent, speech articulation severely impaired) 
Speech programming disorder (fiuent but very poor speech articulation) 

Verbal auditory agnosia or word deafness (understand little or nothing, mute or very 
dysfiuent with severely impaired articulation) 

Phonologic-syntactic syndrome or mixed receptive-expressive disorder (comprehension 
impaired but better than production, speak in short incomplete sentences with impaired 
articulation) 

af-order processing disorders (with adequate articulation) 


Lexical-syntactic disorder (spontaneous language better than elicited spee: 





H 





immature rather than deviant, word finding deficit in discourse) 
Semantic-pragmatic disorder (verbose, impaired conversational use of language and 
comprehension of discourse, perseveration, delayed and immediate echolalia frequent, no 


syntactic deficit) 


classification is based on an input- 
processing-output view of the lan- 
guage system and on consideration of 
disorders at the levels of phonology 
(rules governing the comprehension 
and production of speech sounds), syn- 
tax (rules for assembling words into 
well-formed sentences), semantics 
(rules for selecting words from appro- 
priate categories so as to convey mean- 
ingful messages), and pragmatics 
(rules for engaging in conversation, 
initiating communication, requesting 
information, commenting, etc). 

Unless specifically interested, pe- 
diatricians need not be intimately fa- 
miliar with these or any other hypoth- 
esized syndromes. They are provided 
here to illustrate the current state of 
the art in clinical subtyping. My col- 
leagues and I are involved in a multi- 
disciplinary project attempting to de- 
velop validated subtyping of dysphasic 
children useful to professionals from 
all the disciplines concerned with their 
diagnosis and management. 


Diagnosis 


The role of the physician is to iden- 
tify as early as possible children whose 
language development lags behind ex- 
pectation and to refer them for evalu- 
ation of their hearing, language, and 
cognitive skills (see part 2 of this arti- 
cle). It is also the physician’s responsi- 
bility to try to determine the etiology 
of the disorder and to refer the child 
to an appropriate remedial setting. 


Prognosis 


With the exception of the most se- 
verely affected children with verbal 
dyspraxia and verbal auditory agnosia 
(Table 5), the majority of dysphasic 
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children learn to speak adequately by _ 
school age. This does not mean that _ 
they are no longer language impaired 
because many of them will have diffi- 
culty learning to read, spell, and ex: 
press themselves in writing. It re- 
mains for future research to determine 
whether there are specific types of 
preschool dysphasia that herald par- 
ticular types of learning disabilities, 
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Book Review 





Your Child's: Health: A Pediatric Guide for Parents, by Barton D. 
Schmitt, $12.95, New York, Bantam Books Inc, 1987. 
Pediatricians know that being a parent is a hard job. Parents 
_ get plenty of well-meaning advice along the way, but sifting 
through it all and knowing whom to believe may leave them feeling 
confused and beleaguered. Your Child's Health, by Barton 
Schmitt, is a book that parents will really find helpful. Dr Schmitt 
as brought his:considerable experience in general pediatrics to 
the. writing ofa text that is clear and well organized and that 
emphasizes both preventive care and common sense. 
The book is divided into five major sections that cover emergen- 
jes, trauma, newborn care, behavioral problems, and common 
illnesses. There is also a brief glossary of medical conditions that 
: require physician input for diagnosis and/or treatment. These are 
mentioned by medical name (eg, amblyopia and epiglottitis), and 
chen explained in clear terms that can be understood easily by 
parents. 
- Dr Schmitt has carefully avoided using complex medical termi- 
ology or jargon in the main sections of the book, making it 
refreshingly easy to read. His style is authoritative but not 
Intimidating. 
-~ Topics are organized alphabetically (“Breathing Difficulty,” 
- “Burns,” “Coma,” “Convulsions,” “Delirium,” etc) for easy refer- 
ence. Each topic has an explanation of the problem, clear instruc- 
tions for first aid or home care, guidelines that describe when it 
is appropriate to call the child’s physician immediately and when 
“parents should call later, usually during office hours. When 
"appropriate, preventive measures are discussed so that the prob- 
Jem can be avoided in the future. Explanations are clear, thorough, 
_ and full of common sense. 
Dr Schmitt has. made an effort to trim topics to their bare 
essentials in the “Emergencies” section, to make clear what must 
-cbe done immediately and what can safely be deferred. However, 
in recommending this book to parents, I suggest that they read 
he section on emergencies at least once, preferably more than 
once, before an emergency arises. I tried to i imagine reading about 
some of the emergencies as if I were a frightened and distraught 
¿zı parent whose child had just been found after an ingestion or a 
-> seizure with fever. Even the brief two or three pages that I had 
‘to read seemed overwhelming. For acute situations, it might be a 
> good idea to suggest that a family member or neighbor read the 
appropriate section aloud while the parent stayed with the child 
and followed the advice, if this were possible. 
| ° The section on behavioral disorders deserves special mention. 
In his introduction, Dr Schmitt states to parents: “The. . . 
_ behavior of childhood will come into perspective as something you 




















ocan competently manage. Don’t underestimate your abilities.” His 
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discussion of behavioral problems in children and their manages 
ment tries to give parents specific child-rearing techniques with 
which to work. The problems discussed are, by and large, common. 
Dr Schmitt begins each discussion with a guiding rule or principle ` 
for parents to teach their children. (For example: “Don’t fight- 
with each other, because disagreements can’t be settled by. 
hitting.”) A discipline technique is then suggested. Emphasis is 
placed on clear, firm, limit-setting with logical consequences and 
use of time-out, not physical punishment. The time-out. technique 
is taught clearly. Parents are encouraged to look for opportunities — 
to praise a child when he or she is behaving appropriately and are < 
taught to use their own behavior as a model for their children. For 
example, when discussing aggressive behavior in children, Dr 
Schmitt suggests the following parental model: “Self-control and 
verbal problem-solving. Don’t use physical punishment to try to 
change aggressive behavior. For example, don’t bite back, because- 
it teaches your child it’s fine to bite if you are bigger” One of the 
things I like best about this section is that it is full of “des,” things — 
that parents can do to take control of a situation, and not: just 
“don'ts,” which may leave parents wondering what they. are 
supposed to do. E 
Although the same format is used throughout the book, the 
section on newborn care discusses questions in a slightly more © 
conversational style, imparting more information to. parents... 
Common questions about breast- and formula-feeding, cryin 
diet, sleep, and accident prevention are discussed, as are commo: 
problems such as diaper rash and spitting up and problems with 
the umbilical cord. Other medical problems and problems beyond. 
the newborn period are organized by organ system, for easy 
reference. Although practitioners of pediatrics may have slight 
variations in style or recommendations (eg, a favorite. diet 
regimen for children recovering from diarrhea), Dr Schmit 
advice is generally sensible, practical, and widely accepted medi 
cal practice. It was reviewed by a board of 11 pediatr 
seven parents. Dr Schmitt's writing style is comfortable, 
using the book for a while, parents may feel that he has b 
family friend and trusted adviser. ee 
Your Child’s Health is a book to which parents. will efer 0 
and over again. It is a carefully thought-out text that will be rea 
by parents with gratitude to Dr Schmitt for writing itand to yo 
for recommending it. 
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Breathe Easy, Virazole on the job. means more rapid recovery and easier breathing for babie 


Virazole® (ribavirin) therapy has been used to treat over : and that means “easier breathing” for caregivers and pare 
35,000 severely ill infants hospitalized with respiratory syncytial Early diagnosis, early treatment for fast recovery. 


virus (RSV) since its introduction. Ribavirin aerosol has been Early diagnosis and treatment with Virazole can reduce — 
studied in humans for ten years, and reported side effects have the severity and duration of RSV infections in infants?“ N 
been minimal: Virazole on the job, plus supportive care, rapid testing procedures have been developed for RSV tha 


1, Data on file, ICN Pharmaceuticals, Inc 2. Hall CB, et al: Ribavirin treatment of respiratory 3. Taber LH, et al: Ribavirin aerosol treatment of 4. Hall CB. et al: Aerosolized ribavirin treatment 





nake positive diagnosis possible in less than 30 minutes. And 
an evidence and experience continue to confirm that early 


Aitiation of Virazole therapy provides more rapid clinical 4 ) ® 

mprovement and may shorten hospitalization?” { A i aZO e 

or complete prescribing information, please see next page. ° aes 
(ribavirin 


lyophilized for aerosol administration 


Breathe Easy 


McMillan JA, et al: Prediction of the duration of hospi ©1988 ICN Pharmaceuticals, Inc SP1-47 VIRAZOLE® (ribavirin) aerosol is indicated for treatment of severe lower respiratory tract 


eo = ea aged Mth apne ae infections due to RSV in carefully selected, hospitalized infants and young children. 











lyophilized for aerosol administration 


PRESCRIBING 
INFORMATION 





‘WARNING: RIBAVIRIN AEROSOL 
SHOULD NOT BE USED FOR 
INFANTS REQUIRING ASSISTED 
VENTILATION BECAUSE PRECIPI- 
TATION OF THE DRUGIN THE RES- 
|. PIRATORY EQUIPMENT MAY 
“INTERFERE WITH SAFE AND 
EFFECTIVE VENTILATION OF THE 
PATIENT. Conditionstor safe use with 
“a ventilator are still in development. 

Deterioration of respiratory function 
has been associated with ribavirin use 
in infants, and in adults with chronic 
obstructive lung disease or asthma. 
Respiratory function should be care- 
fully monitored during treatment. If 
initiation ofribavirin aerosol treatment 
appears to produce sudden deteriora- 
tion of respiratory function, treatment 
should be stopped and re-instituted 
only with extreme caution and continu- 
ous monitoring. 

Although ribavirin is not indicated in 
adults, the physician should be aware 
that It is teratogenic in animals (see 
CONTRAINDICATIONS}. 





DESCRIPTION: 


> Virazole#(ribavirin) Aerosol. an antiviral 
~; drug. is a sterile. lyophilized powder to be 
reconstituted for aerosol administration. 
Each 100 mil glass vial contains 6 grams of 
ribavirin. and when reconstituted to the 
recommended volume of 300m! with sterile 
water for injection or sterile water for 
> inhalation (no preservatives added), will 
| contain 20 mg/ml ribavirin. pH approxim- 
ately 5.5. Aerosolization is to be carried out 
in a SPAG-2 nebulizer only. 

Ribavirin is l-beta-D-ribofuranosyl-1.2.4- 
iriazole-3-carboxamide, with the following 
structural formula: 

A Ribavirin, a synthetic 
i nucleoside, is a stable, 
2 white, crystalline com- 
AY pound with a maximum 
solubility in water of 142 
7 mg/ml at 25°C and with 
only a slight solubility in 
ethanol. The empirical 
formula is CaH N40; and 
the molecular weight is 
244.2 Daltons. 


CLINICAL PHARMACOLOGY: 
“Antiviral effects: 


Ribavirin has antiviral inhibitory activity 
in vitro against respiratory syncytial virus! 
influenza virus. and herpes simplex virus. 

¿Ribavirin is also active against respiratory 
syncytial virus (RSV) in experimentally 
infected cotton rats.? 

In cell cultures, the inhibitory activity of 
ribavirin for RSV is selective. The mecha- 
nism of action is unknown, Reversal of the 
in vitro antiviral activity by guanosine or 
xanthosine suggests ribavirin may act asan 
analogue of these cellular metabolites, 





Immunologic effects: 


. Neutralizing antibody responses to RSV 
were decreased in ribavirin treated com- 
_ pared to placebotreatedinfants.*The clinical 
_ significance of this observation is unknown. 
“In rats, ribavirin resulted in lymphoid 
atrophy of thymus. spleen. andlymphnodes. 
Humoral immunity was reduced in guinea 
pigsand ferrets. Cellular immunity wasalso 
mildly depressed in animal studies. 


Microbiology: 


Several clinical isolates of RSV were evalu- 
ated for ribavirin susceptibility by plaque 
reduction in tissue culture. Plaques were 
reduced 85-98% by l6ugiml; however, 
plaque reduction varies with the test system. 
‘The clinical significance of these data is 
unknown, 


Pharmacokinetics: 


Assay for ribavirin In human materials is 
by aradioimmunoassay which detects riba- 
virin andat least one metabolite. 

Ribavirin administered by aerosol is 

= absorbed systemically. Four pediatric 
-patients inhaling ribavirin aerosol adminis- 











ys 
mi 0:44 te K 
trationof0.76 pM: The plasi wa 
reported to.be 9.5 hours: Three pediatric 
patients inhaling ribavirin aerosal adminis- 
tered by face mask or mist tent for 20 hours 
each day for 5 days had plasma concentra- 
tions ranging from 1.5 to 14.3 4M, witha 
mean concentration of 6.84M. 

It is likely that the concentration of riba- 
virin in respiratory tractsecretionsis much 
higher than plasma concentrationsin view 
of the route of administration. 

The bioavailability of ribavirin aerosol is 
unknown and may depend on the mode of 
aerosol delivery. After aerosol treatment. 
peak plasma concentrations are less than 
the concentration that reduced RSV plaque 
formation in tissue culture by 85 to 98%. 
After aerosol treatment, respiratory tract 
secretions are likely to contain ribavirin in 
concentrations many fold higher than those 
required to reduce plaque formation. How- 
ever, RSV is an intracellular virus and serum 
concentrations may better reflect intracel- 
lular concentrations in the respiratory tract 
than respiratory secretion concentrations. 

In man. rats, and rhesus monkeys, accum- 
ulation of ribavirin andor metabolites inthe 
red blood cells has been noted. plateauingin 
red cells in man in about 4 days and gradu- 
ally declining with an apparent half-life of 40 
days. The extent of accumulation of ribavirin 
following inhalation therapy is not well 
defined 


INDICATIONS AND USAGE: 


Ribavirin aerosol is indicated in the 
treatment of carefully selected hospitalized 
infants and young children with severe lower 
respiratory tract infections due to respira- 
tory syncytial virus (RSV). In two placebo 
controlled trials in infants hospitalized with 
RSV lower respiratory tract infection, riba- 
virin aerosol treatment had a therapeutic 
effect, as judged by the reduction by treat- 
ment day 3of severity of clinical manifesta- 
tions of disease.>‘ Virus titers in respiratory 
secretions were also significantly reduced 
with ribavirin in one of these studies.* 

Only severe RSV lower respiratory tract 
infection is to be treated with ribavirin 
aerosol. The vast majority of infants and 
children with RSV infection have no lower 
respiratory tract disease or have disease that 
is mild, selfimited, and does not require 
hospitalization or antiviral treatment. Many 
children with mild lower respiratory tract 
involvement will require shorter hospitaliza- 
tion than would be required for a full course 
of ribavirin aerosol (3 to 7 days) and should 
not be treated with the drug. Thus the deci- 
sion to treat with ribavirin aerosol should be 
based on the severity of the RSV infection. 

The presence ofan underlying condition 
such as prematurity or cardiopulmonary 
disease may increase the severity of the 
infection and Hs risk tothe patient. Highrisk 
infants and young children with these 
underlying conditions may benefit from 
ribavirin treatment. although efficacy has 
been evaluated in only a small number of 
such patients. 

Ribavirin aerosol treatment must be 
accompanied by and does not replace stan- 
dard supportive respiratory and fluid 
management for infants and children with 
severe respiratory tract infection. 


Diagnosis: 


RSV infection should be documented bya 
rapid diagnostic method such as demonstra- 
tion of viral antigen in respiratory tract 
secretions by immunofluorescence* ‘ or 
ELISA® before or during the first 24 hoursof 
treatment. Ribavirin aerosol is indicated 
only for lower respiratory tract infection due 
to RSV. Treatment may be initiated while 
awaiting rapid diagnostic test results. How- 
ever, treatment should not be continued 
without documentation of RSV infection. 


CONTRAINDICATIONS: 


Ribavirin is contraindicated in women or 
girls who are or may become pregnant 
during exposure to the drug. Ribavirin may 
cause fetal harm and respiratory syncytial 
virus infection is self-limited in this 
population. Ribavirin is not completely 
cleared from human blood even four weeks 
after administration. Although there are no 
pertinent human data, ribavirin has been 
found to be teratogenic and/or embryolethal 
in nearly all species in which it has been 
tested. Teratogenicity was evident after a 
single oral dose of 2,5 mg/kg in the hamster 
and after daily oral doses of 10 mg/kg in the 
rat. Malformations of skull, palate. eye. jaw, 
skeleton, and gastrointestinal tract were 
noted in animal studies. Survival of fetuses 
andoffspring was reduced. The drug causes 
embryolethality in the rabbit at daily oral 
dose levels as low as 1 mg/kg. 


WARNINGS: 


Ribavirin administered by aerosol pro- 
duced cardiac lesions in mice and rats after 
30 and 36 mg/kg. respectively. for 4 weeks. 
andafteroraladministration in monkeysat 

120 and rats at 154 to 200 mg/kg for | to 6 
months. Ribavirin aerosol administered to 
developing ferrets at 60 mg/kg for 10 or 30 
days resulted in inflammatory and possibly 
emphysematous changes in the lungs. Pro- 
liferative changes were seen at 131 mg/kg for 
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PRECAUTIONS: : 
General: 


Patients with lower respiratory tract infec- 
tion due to respiratory syncytial virus 
require optimum monitoring and attention 
to respiratory and fluid status. 


Drug Interactions: 


Interactions of ribavirin with other drugs 
such as digoxin, bronchodilators, other 
antiviral agents, antibiotics, or anti- 
metabolites has not been evaluated. Inter- 
ference by ribavirin with laboratory tests has 
not been evaluated. 


Carcinogenesis, mutagenesis, impair- 
ment of fertility: 


Ribavirin induces cell transformation in 
an in vitro mammalian system (Balb/C 3T3 
cell line). However, in vivo carcinogenicity 
studies are incomplete. Results thus far, 
though inconclusive, suggest that chronic 
feeding of ribavirin toratsat dose levelsinthe 
rangeof 16-60 mg/kg body weight caninduce 
benign mammary, pancreatic, pituitary and 
adrenal tumors. 

Ribavirin is mutagenic to mammalian 
(L5178Y) cells in culture. Results of microbial 
mutagenicity assaysand a dominant lethal 
assay {mouse} were negative. 

Ribavirin causes testicular lesions 
(tubular atrophy) in adult rats at oral dose 
levelsas low as 16mg/kg/day (lower doses not 
tested}, but fertility of ribavirin-treated 
animals (male or female) has not been 
adequately investigated. 


Pregnancy: 

Teratogenic Effects: Pregnancy Category 
X. See “Contraindications”™ section. 

Nursing Mothers: Use of ribavirin aerosol 
in nursing mothers is not indicated because 
RSV infection is self-limited in this popula- 
tion. Ribavirin is toxic to lactating animals 
and their offspring. Itisnot known whether 
the drug is excreted in human milk. 


ADVERSE REACTIONS: 


Approximately 200 patients have been 
treated with ribavirin aerosol in controlled 
or uncontrolled clinical studies. 

Pulmonary function significantly deter- 
iorated during ribavirin aerosol treatment in 
six of six adults with chronic obstructive 
lung disease and in four of six asthmatic 
adults. Dyspnea and chest soreness were 
also reported in the latter group. Minor 
abnormalities in pulmonary function were 
also seen in healthy adult volunteers. 

Severalserious adverse eventsoccurredin 
severely ill infants with life-threatening 
underlying diseases. many of whom 
required assisted ventilation. The role of 
ribavirin aerosol in these events is indeter- 
minate. The following events were associated 
with ribavirin use: 


Puimonary: Worsening of respiratory status, 
bacterial pneumonia. pneumothorax. 
apnea. and ventilator dependence. 





treatment with ribavirin aerosol. No death 
was attributed to ribavirin aerosol by the 
investigators. 

Some subjects requiring assisted ventila- 
tion have experienced serious difficulties, 
which may jeopardize adequate ventilation 
and gas exchange. Precipitation of drug 
within the ventilatory apparatus. including 
the endotracheal tube. has resulted in 
increased positive end expiratory pressure 
and increased positive inspiratory pressure. 
Accumulation of fluid in tubing (rain out’’) 
has also been noted. 

Although anemia has not been reported 
with use of the aerosol, it occurs frequently 
with oral and intravenous ribavirin, and 
most infants treated with the aerosol have 
not been evaluated | to 2 weeks post-treat- 
ment when anemia is likely to occur. 
Reticulocytosis has been reported with 
aerosol use. 

Rash and conjunctivitis have been asso- 
ciated with the use of ribavirin aerosol. 


Overdosage: 

No overdosage with ribavirin by aerosol 
administration has been reported in the 
human. The LD,» in mice is 2 gm orally. 
Hypoactivity and gastrointestinal symp- 
toms occurred. In man. ribavirin is seques- 
tered in red blood cells for weeks after dosing. 


DOSAGE AND ADMINISTRATION: 


Before use, read thoroughly the Viratek 
Small Particle Aerosol Generator (SPAG) 
Mode) SPAG-2 Operator's Manual for small 
particle aerosol generator operating 
instructions. 

Treatment was effective when instituted 
within the first 3daysofrespiratory syncytial 
virus lower respiratory tract infection.* 
Treatmentearly in the course ofsevere lower 
respiratory tract infection may be necessary 
to achieve efficacy. 

Treatment is carried out for 12-18 hours 
per day for at least Sand no more than? days. 
and is part ofa total treatment program. The 
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aerosol is- not to. be administered with any. 
other aerosol generating device or together © 
with other aerosolized medications. Riba: 
virin aerosol should not be used for patients. 
requiring simultaneous assisted ventilation: 
{see Boxed Warnings): : ae 

Virazole is supplied as 6 grams of lyophil- 
ized drug per 100 ml vial for aerosol 
administration only. By sterile technique, 
solubilize drug with sterile USP water for 
injection or inhalation in the 100m} vial. 
Transfer to the clean; sterilized 500 mi 
widemouth Erlenmeyer flask (SPAG-2 
Reservoir) and further dilute to a final 
volume of 300 ml with sterile USP water for 
injection or inhalation, The finalconcentra- 
tion should be 20 mg/ml. Important: This. 
water should not have had any antimicrobial 
agent or other substance added. The solu- 
tion should be inspected visually for partic- 
ulate matter and discoloration prior to 
administration. Solutions that have been 
placed in the SPAG-2 unit should be dis- 
cardedat least every 24 hoursand when the 
liquid level is low before adding newly 
reconstituted solution. 

Using the recommended drug concentra- 
tion of 20 mg/m! ribavirin as the starting 
solution in the drug reservoir of the SPAG 
unit. the average aerosol concentration for 
a 12 hour period would be 190 micrograms/ 
liter (0.19 mg/l) of air. 


HOW SUPPLIED: 


Virazole®(ribavirin) Aerosolis supplied in 
100 mi glass vials with 6 grams of sterile. 
lyophilized drug which is to be reconstituted 
with 300 mi sterile water for injection or 
sterile water for inhalation (no preservatives 
added) and administered only by a small 
particle aerosol generator (SPAG-2). Vials 
containing the lyophilized drug powder 
should be stored in a dry place at 15-25°C 
(59-78°F)}. Reconstituted solutions may be 
stored, under sterile conditions, at room 
temperature (20-30°C, 68-86°F) for 24 
hours. Solutions which have been piacedin 
the SPAG-2 unit should be discarded at least 
every 24 hours. 
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Cool her fever with the brand that 
offers the most dosage choices 





When your patients need fever relief, Children’s Remember, TYLENOL? is clinically proven as effective 
TYLENOL’ acetaminophen should be your first choice. an antipyretic as aspirin, with a superior safety profile." 
TYLENOL’ offers you more dosage choices than any And parents can easily find your recommendation, 
other acetaminophen brand, so your patients get the because TYLENOL” products are more widely avail- 
right medicine in a form and flavor that’s right for every able in food and drug stores than any other brand.* So 
child’s needs: next time a little patient is “Hot!” with fever, make 

O Alcohol-free Infants’ Drops your first choice TYLENOL’ acetaminophen. 

O Alcohol-free Children’s Elixir in Cherry and New References: 1. Tarlin L, et al: Am J Dis Child 1972;124:880-882. 2. Aspirin or paraceta- 

Grape flavors mol? Lancet 1981/;1I:287-289. 3. Data on file, McNeil Consumer Products Company. 


O Children’s 80 mg Chewables in both Grape and 
Fruit flavors 

O Easy-to-swallow 160 mg Junior Strength Coated 
Caplets for 6- to 14-year-olds 





Children’s and Junior Strength 


, TYLENOL 


acetaminophen 





$ 


First choice for fever and pain relief 


McNeil Consumer Products Company 
© McN, 1988 Fort Washington, PA 19034 
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This department of AJDC is reserved for comment, criticism, observation, and discussion of 
“issues of current concern and importance for children’s health.” The Editor encourages our 
readers to express themselves on a variety of topics and issues. Further, we encourage the 
submission of unique and brief clinical and scientific observations that do not fulfill the criteria 


for original articles. 


Kawasaki Disease With an 
Exanthem Limited to the 
Diaper Area 


Sin—The occurrence of a rash, usually 
described as truncal, is one of the 
major criteria for the diagnosis of 
Kawasaki disease.' The exanthem may 
appear morbilliform or scarlatiniform 
or may be composed of erythematous 
plaques or papules, thereby simulat- 
ing urticaria or erythema multi- 
forme.'? Less frequently, vesicles, 
pustules, or petechiae may be ob- 
served.' Recently, three groups of in- 
vestigators have described patients 
with Kawasaki disease in whom the 
exanthem either began or was most 
prominent in the diaper area.”™ We 
report a 21-month-old child with Ka- 
wasaki disease whose only acute cu- 
taneous manifestation was an exan- 
them limited entirely to the diaper 
area. 


Patient Report.—A 21-month-old male 
child developed fever (maximum tempera- 
ture, 40.7°C), rhinorrhea, dry cough, and 
occasional vomiting six days prior to ad- 
mission. Two days prior to admission, he 
was noted to have a decrease in activity, 
anorexia, and a diaper rash. The fever and 
reduced level of activity persisted, and on 
the day of admission he was evaluated in 
the Pediatric Clinic at Cleveland Metropol- 
itan General Hospital. The child’s medical 
history was unremarkable and prior testing 
for sickle cell disease had yielded negative 
results. 

The physical examination revealed a 
moderately ill-appearing, quiet, alert 
child. Remarkable aspects of the examina- 
tion included a temperature of 40.7°C, bi- 
lateral conjunctival hyperemia without dis- 
charge, an erythematous pharynx without 
exudates, an equivocal strawberry tongue, 
otitis media, and mild enlargement of the 
anterior cervical and inguinal lymph nodes 
(maximal node diameter, 1 cm). Examina- 
tion of the diaper area (Figure) revealed 
dusky erythema of the suprapubic region 
and medial proximal thighs. There was 
erythema and desquamation of the scrotum 
and penis. A Nikolsky sign was not elicited. 
The fingers, although nonerythematous, 
appeared minimally edematous. Examina- 
tion of the heart and lungs was normal. 
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Initial laboratory studies included a com- 
plete blood cell count, with a white blood 
cell count of 17.7 x 10%/L, 6.51 segmented 
neutrophils, 0.21 band neutrophils; hemo- 
globin, 90 g/L; and hematocrit, 0.26. The 
platelet count was 682 x 10°/L, reaching a 
maximum of 881 x 10°/L on the third hos- 
pital day. The erythrocyte sedimentation 
rate was 114 mm/h. A chest roentgenogram 
revealed a confluent right middle lobe in- 
filtrate. The electrocardiogram demon- 
strated sinus tachycardia without evidence 
of acute myocardial injury. Electrolyte lev- 
els, liver function study, urinalysis results, 
and blood culture were normal. 

A presumptive diagnosis of Kawasaki 
disease was made, and treatment with 
intravenous gamma globulin (400 mg/kg/d) 
and aspirin (100 mg/kg/d) was initiated. 
Within 24 hours, the child’s fever had re- 
solved and conjunctival hyperemia had di- 
minished. By the third hospital day (day 8 
of the illness), the child appeared clinically 
well. His exanthem was much less erythe- 
matous and exhibited peeling at its mar- 
gins. An echocardiogram demonstrated a 
4-mm right coronary artery aneurysm. The 
child remained clinically asymptomatic as 
he completed a five-day course of intrave- 
nous gamma globulin. He was discharged 


home while receiving low-dose aspirin ther- 
apy (5 mg/kg/d). At follow-up, four days 
following discharge (13 days following the 
onset of illness), the child manifested peel- 
ing of the fingers and, to a lesser extent, 
the toes. Presently, the child is asympto- 
matic, and a repeated echocardiogram, per- 
formed two months following the onset of 
illness, demonstrated complete resolution 
of the previously noted aneurysm. 

Comment.—The occurrence of a 
perineal rash in Kawasaki disease was 
first described by Fink? in 1983. In his 
report of two cases, the exanthem was 
most prominent in, but not limited to, 
the perineum. In a subsequent case 
series, Aballi and Bisken* observed 
that the diaper area was the initial site 
of exanthematous involvement in 25 of 
40 patients with Kawasaki disease. It 
is not apparent from their communi- 
cation, however, whether the exan- 
them was limited to this site. Of the 
two additional cases reported by 
McCuaig and Moroz,’ one appears to 
have manifested an eruption limited to 
the diaper area. 

The patient with Kawasaki disease 


Diaper area demonstrating dusky erythema of suprapubic region and medial proximal 
thighs. Patient also exhibits erythema and peeling of scrotum and penis. 
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: described herein exhibited an exan- 
_them that was highly unusual because 
‘of its limitation to the diaper area. 
The presence of a “diaper rash” in an 
infant or child with prolonged fever 
‘might initially suggest a diagnosis of 
‘Incidental candidiasis, seborrheic der- 
‘matitis, or irritant dermatitis. How- 
ever, the type of erythema, prominent 
desquamation, and cutaneous edema 
‘mimicking lichenification were atypi- 
cal of and inconsistent with these con- 
ditions. Other differential diagnoses 
‘included scarlatiniform eruptions pro- 
` duced by streptococcal or staphylococ- 
cal infections, staphylococcal scalded 
‘skin syndrome, toxic epidermal ne- 
rolysis, and drug allergy. We believe 
that it is highly important to know 
that the exanthem of Kawasaki disease 
may be confined to the diaper area. 
‘Recognition of this finding as a mani- 
festation of the overall systemic pro- 
$ may prevent delays in diagnosis 
d the institution of appropriate 
therapy. 


DANIEL P. Krowcuux, MD 
JONATHAN Bass, MD 

Grorce W. ELGART, MD 

Departments of Pediatrics 
f and Dermatology 

; Case Western Reserve University 

“School of Medicine 

2 vat-Cleveland Metropolitan 
_. General Hospital 

3895 Scranton Rd 
- Cleveland, OH 44109 
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; French Screening Programs 
for Congenital Hypothyroidism 


Sir—We were interested in the article 
Allen et al' in the February 1988 
ue of AJDC about neonatal screen- 

g for congenital hypothyroidism 
H) because their strategy is totally 
different from ours. Some of the mod- 
ifications they proposed to improve 
CH sereening are already included in 
the French program in respect to the 
ganization model that was chosen 
n years. ago.” In each region, the 
same team (pediatricians and bio- 
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chemists) is responsible for the 
screening and the follow-up. 

The area covered by our center rep- 
resents 79000 infants born each year 
in the Nord Pas-de-Calais region (in 
northern France), which is similar in 
size to that of Wisconsin and allows 
the following comparisons. 

Patients and Methods.—Infants undergo 
filter paper thyrotropin (TSH) testing on 
day 5 of life. Those with a TSH level higher 
than 30 mU/L are retested for TSH (in 
duplicate) on the same sample. A TSH level 
still higher than 50 mU/L is reported as 
“abnormal” and the family physician re- 
ceives a telephone call to help the family to 
understand the need to refer the child as 
soon as possible to the specialized outpa- 
tient clinice for complementary investiga- 
tions. A TSH level between 30 mU/L and 
50 mU/L is “possibly abnormal” and a 
second specimen is taken. 

Clinical examination, roentgenographic 
evaluation of bone maturity, blood (TSH, 
thyroxine [T,], free T,, thyroxine-binding 
globulin) and urine (ioduria) collection, and 
an iodine 123 scan are performed. Accord- 
ing to the results, treatment is begun 
immediately, using a solution of levothyrox- 
ine with dose adaptation to keep the TSH 
level below 7 mU/L and the T, level within 
the normal range. The follow-up of patients 
undergoing treatment consists of monthly 
filter paper TSH measurements, a quar- 
terly serum hormone and clinical evalua- 
tion, and a yearly roentgenographic and 
psychometric evaluation. The entire follow- 
up procedure is reviewed by the same 
pediatrician. 

Results.—With an initial sampling 
of blood on day 5 of life, the incidence 
of positive tests (controlled TSH value 
above 30 mU/L in the initial sample) 
was 0.2%; in this group, 79% of recheck 
on the same sample have normal TSH 
levels (false-positive or transient TSH 
elevation). Among children undergo- 
ing confirmatory investigation, only 
two or three a year (of 20) are true 
false-positives. Causative distribution 
is 69.6% ectopic glands, 20.7% athy- 
rosis, and 9.9% normally located 
glands. All the infants with a TSH 
higher than 50 mU/L in the initial 
samples have been referred, and hy- 
pothyroid patients were treated be- 
fore five weeks of life (mean+SD, 
20.6 + 5.9 days). 

Thyroxine levels usually returned 
to the normal range within the first 
three weeks of treatment. 

Comments.—Our strategy is totally 
different from that in the United 
States because a centralized organi- 
zation exists for both screening and 
follow-up procedures. Consequently, 
100% of CH suspected by the screen- 
ing are referred to the clinic. In addi- 


































tion, the French Association. collects 
information on screening results and 
can provide updated guidelines to the 
regional centers. 
Despite the principle of liberal med- 
icine, the centralization has never in- 
troduced conflicting relations with 
family physicians or other pediatri- 
cians. On the contrary, a tacit conse 
exists that agrees with the need 
centralized centers for the diagnosis 
and follow-up of rare diseases such: 
CH cases and phenylketonuria. H 
ever, it has to be emphasized that t 
family physician still has a key role. 
continuing to help the family to ma 
age the disease. He or she is informed 
from the center of all the results of 
the follow-up. : 
JEAN-PIERRE Farriaux, MD 
Jean-Louis Duonpt, MD, PHD 
Centre Régional de Dépistage 
des Maladies Métaboliques 
de l'Enfant i 
Faculté de Médecine de Lille 
Place de Verdun : 
F-59000 Lille 
France 
1. Allen DB, Hendricks SA, Sieger J, et 
Screening programs for congenital hypothyroi 
ism. AJDC 1988;,142:232-236. 
2. Frezal J, Boschetti R, Briard ML: x 


convention exemplaire. Arek Fr Fedia 
1980;37:357-361. 


In Reply.—Farriaux and Dhondt « de 
scribe a centralized screening pri 
gram for CH based on detection. 
elevated serum concentrations of TSH 
and suppression of TSH during treat- 
ment. I wish to note some merits an 
weaknesses of this approach vis-a-v 
the primary T,-supplemental TS 
measurement and treatment strate 
described in our article. 

With either strategy, some infant 
with CH will be missed. Primary TS 
testing does not detect thyrotropin- 
releasing hormone or TSH deficiency, 
or late-onset TSH elevations. On th 
other hand, LaF ranchi et al? reporte 
that, using a primary T,-supplemental 
TSH approach, approximately 10% 0 
infants with primary hypothyroidism. 
were not detected until a second 
screen was performed at 4 to 6 weeks. 
of age. Virtually all of these infants 
had detectable thyroid tissue at the 
time of diagnosis, and half had low. 
TSH concentrations on the first — 
screening specimen that would not: — 
have been detected by a primary TSH 
screening program.” Our experience | 
indicates a much lower false-negative —_ 
rate; nevertheless, failure to detect” 
compensated hypothyroidism (ie, nor- 





The Pediatric Forum 1137 





mal T, withan elevated TSH) can geeur 


usinga primary T -supplemental TSH 
approach. Primary Tesupplemental 
TSH measurement remains the pre- 
dominant. screening approach in the 
United States. 

I] caution. against suppression of 
TSH levels to below 7 mU/L as a 
therapeutic goal for CH during in- 
fancy. In some infants who appear to 
have.a disorder of TSH control (ie, 
decreased pituitary sensitivity for 
TSH suppression by T, or triiodothy- 
ronine), elevation of serum TSH con- 
centrations remain despite adequate 
treatment. Thyroxine supplementa- 
tion given in amounts necessary to 
suppress TSH to the normal range can 
result. in hyperthyroidism,’ acceler- 
ated growth, and advancement of bone 


age. 

Qur report demonstrates the high 
frequency. of false-positive tests that 
- result from testing within the first 36 
hours of life. An initial sampling at 5 
days of age, advocated in the letter 
above, would dramatically decrease 
the number of false-positive tests. But 
how is compliance with universal new- 

‘born screening assured if tests are 
obtained after discharge from the 
nursery? And who, physician or par- 
ent, is legally responsible for obtaining 
a blood sample from the infant who 
does not return at 5 days of age? These 
are questions confronting screening 
programs as the trend toward earlier 
discharge from the newborn nursery 
_ continues. 

_. We agree that “tacit consent” should 
exist regarding the need for central- 
ized follow-up of rare diseases. The 
dramatic success of newborn thyroid 
_ screening is testimony to cooperation 
between family physician and consul- 
tant in the diagnosis of CH. Our 
survey indicates, however, that a pre- 
viously unnoticed “spirit of indepen- 
dence” can be found in many primary 
care physicians when it comes to 
treatment and follow-up of these chil- 
ren. 
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Division of Pediatric 
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Decreasing Frequency of 


Diabetic Nephropathy 

Sir—The frequency of diabetic ne- 
phropathy appears to be decreasing. 
Studies of the incidence of diabetic 
microvascular disease from the early 
1950s and 1960s indicated that about 
50% of patients with insulin-depen- 
dent diabetes would develop renal dis- 
ease after ten to 30 years of diabetes.'* 
More recent studies indicate that the 
percent of patients developing renal 
failure is about 35%. Kofoed-Enevold- 
sen et al‘ and Krolewski et alè indicate 
that both hyperglycemia and individ- 
ual susceptibility play a role in the 
development of diabetic renal disease. 
Thus, patients with higher blood glu- 
cose levels are more likely to develop 
this complication of diabetes. 

The quantitation of the severity of 
hyperglycemia has only been possible 
in the last ten years with the advent 
of the measurement of glycosylated 
hemoglobin and the feasibility of mon- 
itoring blood glucose levels through- 
out the day at home. We have been 
measuring the former since July 1979 
and using the latter routinely for all 
patients since 1980. It has been our 
impression that blood glucose control 
as determined by glycosylated hemo- 
globin measurements has improved 
over the course of years. Thus, we 
reviewed all measurements of hemo- 
globin A, (Bio-Rad Laboratories, 


Richmond, Calif) and hemoglobin A,, 
(Bio-Rad Laboratories, 


previously described,* from the begin- 
ning of its use to the present. _ 

The patients are children with in- « 
sulin-dependent diabetes mellitus fol- 
lowed up at the Children’s Diabetes. 
Management Center, The University 
of Texas Medical Branch, Galveston, 
They are routinely seen in the clinie 
every four to six months, with glyco- 


sylated hemoglobin samples being i 


drawn at the time of the visit. The 
Figure shows all glycosylated hemo- 
globin measurements (mean+SD).at 
six-month intervals. During the first: 


six months of 1983, we changed from 2 


measuring hemoglobin A, to measur- 
ing A; because both measures. were 
used during this time, we deleted this 
period from the data presented herein. 
It is clear that the percent of glyco- 
sylated hemoglobin has decreased 
since 1979, indicating overall better 


blood glucose control. The cause ofthe 


improvement in this measure of blood 
glucose control is not clear; the major- 
ity of our patients continue to receive 
two daily injections of insulin as they 
did in 1979 when we first introduced 
the measurement of glycosylated he- 
moglobin, and the percent of patients 
using the subcutaneous insulin infu- 
sion pump has remained about 10% to 
12%. 


Mean (+SD) glycosylated hemoglobin measurements in children with type | diabetes 
measured for nine years. Total number of determinations are indicated in parentheses. - 
Home blood glucose monitoring was routinely performed by all patients beginning in 1980. 
Nondiabetic control values are noted in shaded areas. 
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Richmond, 
Calif) performed in our laboratory, as 





































These data suggest that one of the 
i significant factors associated with the 
development of diabetic nephropathy, 
namely, hyperglycemia, may not be as 
prevalent as it was ten years ago; thus, 
the likelihood: of development of ne- 
phropathy for children developing di- 
_ abetes today is less than it was ten to 
-l5 years ago. 
. Ben H. Brounarp, MD 
- DEBORAH SMITH 
<o STEPHEN W. Ponner, MD 
>: LUTHER B. Travis, MD 
¿”Division of Nephrology/Diabetes 
University of Texas Medical Branch 
Galveston, TX 77550 
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betes 1964;13:378-377. 
: 2.. Paz-Guavara AT, White P: Juvenile diabetes 
mellitus after 40 years. Diabetes 1975;24:559-565. 
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<: The Role of Imaging 
-in Neonatal Hypothyroidism 


- Sin—We read with much interest the 
-report on congenital transient hypo- 
_thyroidism and the role of transpla- 
- eental thyrotropin (TSH)-blocking an- 
_ tibodies that appeared in the October 
1987 issue of AJDC. Drs Francis and 
-Riley are to be commended for their 
_ lear presentation of a rapidly evolv- 
- ing clinical topic, which has attracted 
_ the attention of physicians from such 
diverse specialities as pediatrics, en- 
docrinology, clinical pathology, immu- 
nology, and diagnostic imaging. As 
_ practitioners of three of these special- 
ties, we found the review comprehen- 
‘sive and informative but we disagree 
-with their view that “the thyroid scan 
is of limited value in evaluation of 
transient neonatal hypothyroidism.” 
We routinely image the neck sono- 
graphically to distinguish athyreosis 
from other forms of congenital hypo- 
thyroidism. In the absence of sono- 
graphically visible thyroid tissue in 
the neck, a technetium scan will 
clearly localize an ectopic gland. With 
issue visualized on sonogram, the 
cintigram will distinguish an enzyme 
lefect from TSH-blocking antibodies 
as the cause of low serum thyroid 
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hormone levels. The typical situation 
is not that encountered by Drs Francis 
and Riley in which the mother was 
known to have autoimmune thyroid 
disease and elevated TSH-blocking an- 
tibodies. The usual case involves a 
neonate found on screening to have 
low thyroxine and elevated TSH lev- 
els. In such a situation, the diagnosis 
of ectopic thyroid, athyreosis, and/or 
dyshormonogenesis defect can be rap- 
idly established by sonography and, if 
necessary, technetium scintigraphy. 

The nuclear study is indicated to (1) 
confirm the thyroidal origin of a lin- 
gual mass found on physical examina- 
tion or other neck mass identified by 
ultrasound, (2) search for an ectopic 
site when the sonography fails to vi- 
sualize the gland, and (3) distinguish 
dyshormonogenesis from TSH-block- 
ing antibodies or iodine-induced goiter 
as the cause of inadequate production 
of hormone. 

As a final consideration, in transient 
forms of hypothyroidism, the decision 
as to when to discontinue treatment 
is highly controversial. We believe that 
the technetium scintigram is an accu- 
rate indicator of thyroid function in 
infants with transient hypothyroid- 
ism. We are currently treating a pa- 
tient for low neonatal thyroid hormone 
levels associated with TSH-blocking 
antibodies. His thyroid hormone need 
is dropping, and we plan to use a 
repeated nuclear study as another 
marker of thyroid function. 

Mary Horuicx, MD 

C. RicHarp Go_prars, MD 

Morris ScHoeneman, MD 

Fukar Oncsenc, MD 

JERRY Lee, MD 

Beth Israel Medical Center 

Departments of Pediatrics 
and Radiology 

First Avenue at 16th Street 

New York, NY 10003 

l. Francis G, Riley W: Congenital familial 
transient hypothyroidism secondary to transpla- 


cental thyrotropin-blocking antibodies. AJDC 
1987;141:1081-1083. 


Invalid Equation for Conversion of 
Indirect Hemagglutination Titers to 
International Units 


Sir—While reading the article by An- 
derson et al,’ we noticed that the 
indirect hemagglutination (IHA) val- 
ues were converted to international 
units ([Us) by using an equation that, 
we assume, based on their reference 
24, was the one derived at the Insti- 
tutes of Laboratories, Massachusetts 
Department of Public Health, Boston. 
Our experience with this equation may 


be important. 





In the 1960s, while sie nun 
to the National Communicable Dis: 
ease Center, we studied the serologic 
responses to the antigens in the avail- 
able diphtheria-tetanus-pertussis vat- 
cine. For practical reasons, the IHA — 
technique was also chosen to deter- 
mine the response to both tetanus and 
diphtheria toxoids on all samples: The 
procedures for the IHA tests for both 
tetanus and diphtheria, as standard- 
ized at the Institutes of Laboratories, 
were followed using the Institutes 
purified toxoids. Conversion of IHA 
titers to [Us was carried out using its 
equation. We sought confirmatio 
mouse neutralization antibody levels. 
to tetanus on selected sera. To our: 
dismay, no neutralizing antibody level 
could be determined on the first sam- 
ple tested after screening at numerous _ 
levels that bracketed the “converted 
IU value.” n 

Therefore, we requested and e 
ceived the original data from the In- 
stitutes of Laboratories. It was deter: 
mined that the equation was based. o) 
the “log of the log” of the IHA dilu 
tions and that the curve obtained wit 
the log values was S-shaped. This. 
finding was reported to the late Geof- 
frey Edsall. 

Surján and Nyerges,** at the State 
Institute of Hygiene in Budapest, and 
Scheibel et al,‘ at the Statens. Beru- 
minstitut in Copenhagen, carried out. 
comparative studies and found 4 poor 
correlation of the IHA and biological 
titrations at both low and high anti- 
body levels, with close correlation 
within the linear portion of the curve: 
only when sera of similar avidity were 
compared. Since the “avidity. 
phenomenon” is recognized to affect 
results obtained on sera that contain 
antibodies of different binding 
strength,’ we must conclude, based on 
previous data, that valid comparisons ` 
cannot be made from results obtained | 
with nonbiological assays, such as the 
IHA, using sera obtained around the. 
time of priming doses of antigen and. 
obtained immediately before or follow 
ing secondary or booster doses. 

JEANETTE WILKINS, MD 
PauL F. Weurie, MD 
Department of Pediatries ss 
University of Southern California __ 
School of Medicine ee 
Los Angeles, CA 90083 
1. Anderson EL, Belshe RB, Bartram J, etal: © 
Clinical and serologic responses to acellular per- = 
tussis vaccine in infants and young children. 
AJDC 1987;141:949-953. 


2. Surján M, Nyerges G: Haemagglutination 
procedure for the assay of tetanus antitoxin of 
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8. Surjan M, Nyerges G: Diphtheria antitoxin 
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munitaetsforsch Ext Ther 1962:124:401-410. 

- 4. Scheibel I, Bentzon MW, Tulinius-S,. et al: 
Duration of immunity to diphtheria and tetanus 
after active immunization, ‘with mention of non- 
conformity between haemagglutinating and neu- 

ralized diphtheria antitoxin titers in some hu- 
man sera, Acta Pathol Microbiol Scand 1962;55: 


5. Surján M, Nyerges G: The study of ‘avidity’ 
of diphtheria and tetanus antitoxins. Immuni- 
taetaforsch Ext Ther 1964;126:75-84. 

s- Scheibel I: A comparative study on intra- 
cutaneous and haemagglutination procedures for 
saying diphtheria antitoxin, with special ref- 
erence to the avidity of the antitoxin. Acta Pathol 
Microbiol Scand 1956;89:455-468. 

-T. Goodman HS, Masaitis L: Quantitative ex- 
amination and analysis of the prozone phenome- 
non inthe haemagglutination reaction. Nature 
1965;205:1293-1296. 





In Reply.—We wish to respond to the 
etter from Drs Wilkins and Wehrle 
concerning our previous publication. 
We agree that toxin neutralization 
TN) tests are superior, in principle, 
to IHA tests for determining neutral- 
_ izing antibody titers, because the lat- 
ter may. be responsive to antibodies 
that. bind toxin without neutralizing 
t. For this reason, we used a tissue 
culture TN test to assay antibody 
titers against diphtheria toxin. How- 
ey, no such assay was available for 
tibodies against tetanus toxin and, 
given the large number of sera to be 
evaluated, we preferred IHA to the 
alternative, the cumbersome mouse 
: protection test. Contrary to the opin- 
ions cited by Drs Wilkins and Wehrle, 
we note that many researchers have 
found good correlation between the 
IHA and mouse tests for tetanus an- 
titoxin titers, including Dr Nyerges. 
Drs Wilkins and Wehrle cited two 1962 
articles by Dr Nyerges (with Dr Sur- 
_ jAn) reporting a poor correlation be- 
tween the two tests. In the later ref- 
erence 6, Dr Nyerges found that using 
native rather than fixed erythrocytes 
produced good agreement between 
the two methods. (We used native 
erythrocytes. ) 
Rıcuard Hsortu, PHD 
Marc GURWITH, MD 
Mark LEvNER, PHD 
Sreven K. Vernon, MS 
Paur P Hung, PuD 
Wyeth-Ayerst Research 
Box 8299 
Philadelphia, PA 19101 
Epwin L, ANpERson, MD 
Rosert B. Beusue, MD 
Jurie Bartram, RN 
Department of Medicine 
Marshall University School 
of Medicine 
Huntington, WV 25701 
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Parent-Child Minimal Change 
Nephrotic Syndrome 


Sir—The two articles on IgA ne- 
phropathy that appeared in AJDC ex- 
panded our knowledge of this dis- 
ease.’2 After reading these articles, 
we would like to expand the spectrum 
of another common pediatric renal dis- 
ease, minimal change nephrotic syn- 
drome. While familial forms of mini- 
mal change nephrotic syndrome are 
not uncommon, the parent-child oc- 
currence of this disease is essentially 
nonexistent. 

Familial forms of minimial change 
nephrotic syndrome occur almost ex- 
clusively among siblings, with an in- 
cidence of approximately 3.3%.°4 
However, in our review of the English- 
language literature over the last 25 
years, we found only one case of a 
parent-child occurrence of minimal 
change nephrotic syndrome.’ In this 
instance the father had onset of ne- 
phrotic syndrome at age 7 years and 
responded to corticotropin therapy 
but later had a relapse. The daughter 
had biopsy-proved minimal change ne- 
phrotic syndrome at 2 years of age 
that was responsive to prednisone 
therapy. We present the only other 
case of parent-child minimal change 
nephrotic syndrome we are aware of. 


Patient Reports.—The father was a 35- 
year-old man in whom generalized edema 
and proteinuria developed at age 22 years. 
He underwent a renal biopsy; the findings 
were consistent with minimal change ne- 
phrotic syndrome, and prednisone treat- 
ment was started. He had a complete re- 
mission but relapsed when the treatment 
was tapered. He became steroid dependent 
and required 20 mg of prednisone every 
other day. 


: ting the daug! 
ei menthe old. She presented 1 
ized edema, proteinuria, hypoalbumine- ae 








mia, and hyperlipidemia at age 8 years 2 
months. The clinical presentation. was.con- 
sistent with minimal change nephrotic syn- 
drome, and she received. a. two-month 


course of prednisone, with complete remis- 


sion. The mother had no history of renal 
disease. There was no history: of consan- 
guinity. The only other child in the family 
is adopted. The daughter's: first’ cousin; © 
however, did have generalized edema and’ 
kidney disease at 1 year of age; the diag- 


nosis and treatment are not known, and 


she was free of disease at this writing. 
Comment.—The above comments 

remind us of the familial aspect: of 
minimal change nephrotic syndrome. 
We hope these patient reports will 
expand the spectrum of minimal 
change nephrotic syndrome to include 
parent-child occurrences. 

CPT Younc Cuor, MC USA 

Departments of Medicine 

and Pediatrics 


CPT Jerrrey V. PauL, MC 
USA 
Department of Pediatrics 


LTC Cuirrorp L. FERGUSON, 
MC USA 
Department of Medicine 
William Beaumont Army 
Medical Center 
El Paso, TX 79920-5001 
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progressive IgA nephropathy AJDC 1988; 
142:789-793. 
2. Brouhard BH: The spectrum of IgA ne- 
phropathy. AJDC 1988;142:709-710, 
3. White RH: The familial nephrotie syn- 
drome. Clin Nephrol 1973;1:215-219. 
4. Bader PI, Grove J, Trygstad CW, et al: 
Familial nephrotic syndrome. Am J Med 1974; 
56:34-43. 


Removing Cactus Spines 


Sir—Having read the letter by 
Hennes: in the June 1988 issue ofo 
AJDC regarding removal of cactus“ 
spines, I wish to offer another remedy 
that was recommended to me some 20 
years ago by a nun at the Mission of 
San Luis Obispo. 

Simply, take some adhesive tape or 
some cellophane tape and place it over 
the area of cactus spines. Remove the 
tape, and the spines will easily co: 
out too. The process is safe, is virtu: 
ally painless, and may be repeated as 


needed. 
Louis I. COOPER, MD, FAAP 
Pediatric Department : 
Naval Hospital 
Jacksonville; FL 32214-5000 


The opinions expressed are solely those of the A 
author and do not reflect the official opinion of. 


the US Navy or Department of Defense. 


1. Hennes H: Removal of cactus spines from 
the skin. AJDE 1988;142:587. 
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_ Leads From the MMWR 
<- Morbidity and Mortality Report 
Centers for Disease Control, Atlanta 


: Childhood Lead Poisoning—United States: 
-Report to the Congress by the Agency for 


| Toxic Substances and Disease Registry 


INTRODUCTION 


THE LONG-TERM consequences of 
unabated exposures to environmental 
lead sources can be serious, particu- 
larly for children. Recent scientific 
studies have shown a progressive de- 
cline in the lowest exposure levels of 
lead at which adverse effects can be 
reliably detected in children. In rec- 
-ognition of this, Congress directed the 
Agency for Toxic Substances and Dis- 
ease Registry (ATSDR), in consulta- 
< tion with the Environmental Protec- 
: tion Agency (EPA), to examine the 
nature and extent of childhood lead 
_ o> poisoning in the United States. The 

study was to address such areas as the 
_ long-term health implications of envi- 
nmental lead exposure in children, 
extent of lead intoxication of chil- 
dren in terms of geographic areas and 
sources of lead in the United States, 
: and methods and strategies for remov- 
ing lead from the environment of U.S. 

~ children. This article summarizes the 
key findings of the report.'* 


__ EXPOSURE CLASSIFICATION 


The degree of exposure to children 
was classified by blood lead (Pb-B) 
levels of 25, 20, and 15 yg/dL. The 
groupings were based on 1) presence 
of both 25 g/dL Pb-B and eleva- 
tion of erythrocyte protoporphyrin 
(EP)**; 2) the corresponding value of 
20 wg/dL used recently by the World 
Health Organization** for the Euro- 

an Economic Community; and 3) 
findings of EPA’s Clean Air Scientific 

dyisory Committee,** which con- 

eluded that 10-15 pg/dL of lead is 
associated with the onset of effects 
that “may be argued as becoming bio- 
medically adverse”.? Levels of 25, 20, 
15, and 10 ug/dL were used for group- 
ing pregnant women and women of 
productive age when estimating fe- 
tal lead exposure and potential ad- 

verse > health effects (2-4). 
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TOXIC EFFECTS OF LEAD 


Infants and young children are at 
highest risk for the adverse health 
effects of lead.2* Exposures of women 
of childbearing age are also a con- 
cern because lead is directly trans- 
ferred across the placenta; therefore, 
the developing fetus is exposed at 
levels proportional to maternal lead 
stores.“ 

The toxic effects of lead in children 
(Table 1) are evident across a broad 
range of exposures, and some occur 
at Pb-B levels previously consid- 
ered noninjurious (i.e., less than 
25 pg/dL).* Further follow-up studies 
are needed before the impact and per- 
sistence of the low-level neurobehavio- 
ral effects are fully known. 


ESTIMATES OF THE NUMBERS OF 
CHILDREN EXPOSED TO LEAD 


The only national data set for Pb-B 
levels in children comes from the Na- 
tional Health and Nutrition Exami- 
nation Survey II (NHANES-II). Us- 
ing this data set, ATSDR quantified 
the numbers of lead-exposed children 
(ages 6 months to 5 years) living i in all 
SMSAs according to 30 socioeconomic 
and demographic strata and selected 
Pb-B levels. 

These estimates for 1984 were pro- 
jected from data collected in 1976-1980 
(the years of NHANES-II). The de- 
gree of error in these estimates is 
difficult to quantify since sources of 
both overestimation and underesti- 
mation are present. In addition, His- 
panic, Asian, and other subgroups are 
omitted because no data are available; 
however, no economic or racial sub- 
grouping of children is exempt from 
the risk of sufficiently high Pb-B levels 
to cause adverse health effects. 

For all SMSAs, about 400,000 fe- 
tuses are exposed to maternal Pb-B 
levels of more than 10 wg/dL and are 













therefore at risk for adverse healt 
effects. 
Of the estimated 2,380, 600 children 


15 g/dL (about 17% of the total 
13,840,000 children within SMSAs), 
an estimated 7 15,500. (5.2%) and 
199,700 (1.4%) children have Pb-B lev- 
els greater than 20 pg/dL and great 
than 25 pg/dL, respectively. 


ATSDR SURVEY OF LEAD 
SCREENING PROGRAMS 


screening results came from an 
ATSDR survey conducted in Dece 
ber 1986. All data for 1985 screening 
programs were voluntarily reported. 
There was no centrally administered 
data collection and assessment. Of 
785,285 children screened by those 
programs in 1985, 11,789 (1.5%) had 
lead toxicity as determined by one of 
two CDC definitions (1978 criteria: a 
Pb-B level of 30 ug/dL and an EP level 
greater than or equal to 50. pg/dL; 
1985 criteria: a Pb-B level 25 ug/dL 
and an EP level greater than or equal 
to 35 pg/dL). 

Based on examination of 1980 census 
data for children and their housing in 
the 318 SMSAs, for 35 SMSAs, greater 
than or equal to 50% of the children 
were at high risk of exposure to leaded 
paint because their housing was built 
before 1950. For all 318 SMSAs, 4.4 
million children were at potential risk 
because they lived in older housing 
with high lead content paint. 


SOURCES OF LEAD | 
CONTRIBUTING TO 
HUMAN EXPOSURE 


The ATSDR estimates of children 
exposed to lead by source are shown 
in Table 2, Because of the interrelating 
pathways of exposure, the numbers of 
children exposed to lead on a source- 
specific basis can only be estimated. 
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The total of approximately 12 mil- 
lion children exposed to leaded paint 
is for children less than 7 years of age; 
the estimated 5.9 million children in 

he oldest housing were less than 6 
years of age. Of the estimated 1.8 to 
2.0 million children living in old and 

deteriorated housing, approximately 

0,000 would be expected to have 

b-B levels greater than 30 pg/dL and 

.8 million greater than 15 pg/dL be- 

ause of leaded paint exposure. 

‘The estimate of 5.6 million children 

ss than 7 years of age potentially 

xposed to lead at some level from 
‘gasoline are derived for the number of 
ildren in the 100 largest urban areas 

n the United States where vehicular 

raffic could be expected to figure 
significantly in childhood lead expo- 
sure. This estimate takes into consid- 
eration the phase-down of lead in gas- 
oline required by EPA regulations. 
Although data are very limited, an 
estimated 233,000 children are ex- 
posed to lead from stationary sources 

of all types.* 
-< Dust/soil lead is lead that has settled 
from leaded paint, gasoline, and sta- 
tionary sources; therefore, exposure 
estimates can only be roughly calcu- 
lated as the sum of these three cate- 
ories. Dust/soil lead is the primary 
ong-term repository for lead expo- 
ure; this pathway is a major contrib- 
utor to overall lead exposure because 
of the hand-to-mouth activity of chil- 
dren. 

Children are exposed to lead in 

drinking water primarily from con- 
tamination of the supply system (e.g., 
-from lead pipes or from leachable lead 
solder). EPA recently estimated that 
241,000 children less than 6 years of 
age have Pb-B levels greater than 
15 pg/dL because of elevated concen- 

rations of lead in drinking water, 

neluding 100 with Pb-B levels greater 
than 50 pg/dL, 11,000 with levels 
30-50. g/dL, and 230,000 with levels 
15-30 g/dL.’ 


REDUCING EXPOSURE TO LEAD 


Primary environmental lead abate- 
ment has been most effective for gas- 
line, stationary lead sources, and 
‘ood. Activities are now under way to 
bring significant reductions of lead in 
_ water. Despite the marked reductions 
of lead in new paint (in 1977, the 
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Consumer Product Safety Commis- 
sion mandated the reduction of lead in 
paint to 0.06%), exposure to lead paint 
in old housing remains an important 
problem. 

Abatement of secondary environ- 
mental lead exposure is closely linked 
to childhood lead-screening programs. 
These efforts involve environmental 
evaluation and abatement of exposure 
for children with recognized lead tox- 
icity. Early screening and detection of 
exposure and toxicity have reduced 
the rates of severe lead poisoning. The 
success of screening programs in the 
past has been limited by the 1) diffi- 
culty of locating all children with lead 
toxicity; 2) inability to identify reme- 
diable sources of lead for many lead- 
poisoned children; and 3) incomplete 
removal of lead from the children’s 
environments. Some methods of re- 
moving and disposing of lead from 
homes and other sites are relatively 
crude and can endanger both abate- 
ment workers and occupants. 


REPORT RECOMMENDATIONS 


Recommendations contained in the 
ATSDR report include the needs 
to 1) integrate comprehensive ap- 
proaches to controlling lead exposure 
in high-risk areas of the United States, 
2) establish and maintain effective 
and efficient screening programs, 
8) develop environmental measure- 
ment techniques for field use, and 
4) conduct research on childhood lead 
poisoning and develop effective legal 
sanctions. 

Reported by: Agency for Toxic Substances and 
Disease Registry and Center for Environmental 
Health and Injury Control, CDC. (MMWR vol 
37, No. 31). 

CDC Editorial Note: Despite these 
reductions, childhood lead poisoning 
is not disappearing. The ATSDR lead 
report documents three critical devel- 
opments in lead poisoning.’ First, 
long-term effects (particularly neuro- 
behavioral, cognitive, and develop- 
mental) are increasingly being ob- 
served in studies of children with lead 
levels much lower than previously be- 
lieved harmful. Second, the numbers 
of children exposed to lead at these 
new lower levels of concern (corre- 
sponding to Pb-B levels approximately 
greater than or equal to 15 ug/L) are 
estimated at several million. This es- 


timate is largely based on projections 
from the data in’ NHANES-II; 
NHANES-IIT will provide updated 
data in the coming decade. Third, the j 
remaining important sources of lead 4 
in the environment (primarily lead 
paint in older housing and lead in dust 
and soil from past deposition and from 
deteriorating housing) will be difficult 
and expensive to remedy. 

Childhood lead poisoning is one of 
the most common environmental dis- 
eases of children in the United States. 
In concept, it is a totally preventable 
disease—remove the lead from the 
child’s environment and the disease 
will disappear. In practice, eliminat- 
ing childhood lead poisoning will re- 
quire substantial commitment. 
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-The Editorial Board Speaks. . . 
Denis R. Miller, MD 


Denis is completing his ten-year stint as a member of the Editorial Board of 
AJDC. He has been a valuable contributor, reviewer, and board member. He 
has always provided timely advice to the Editor, has participated actively in 
our board meetings, and has responded to all requests for ideas, contributions, 
and expert analysis of articles. It is fitting that he marks his last months with 
us with his view on an emerging problem in pediatric oncology, since that has 
been the major area of his academic activity, and also his specialty role with 
the Editorial Board. All of us, but especially the Editor, wish to thank him for 
his competent and faithful service with, and for, AJDC. 


LATE EFFECTS OF CHILDHOOD CANCER 


“Twenty-five years ago the outlook for children with 
cancer was poor. Fewer than 25% survived for three or 
_ More years. Rare exceptions to this grim experience 

included children with localized and totally resected Wilms’ 
tumor and neuroblastoma and with stage I Hodgkin's 

_ disease, and the occasional patient with acute lymphoblas- 

tic leukemia (ALL). Major advances in diagnosis and 

treatment. have increased cure rates to over 50% for all 
major childhood cancers except acute nonlymphoblastic 
leukemia, malignant brain tumors, and selected metastatic 

(stage IV} solid tumors. Major contributors to this success 

are the effective use of multimodality therapy, improved 

supportive care, and, more recently, the identification of 

-- Ginieal and biological prognostic factors that determine 
_ the relative intensity and duration of treatment. 

It has been estimated that by 1990, 0.1% of all adults 
` (4:1000) will be cured patients who had had pediatric 
- eancer. Thus, physicians caring for children, adolescents, 
_and young adults should be aware of the improved prognosis 

and the potential late effects of successful cancer therapy. 

A constant goal of the pediatric oncologist has been to 
obviate or minimize the risks and hazards of therapy and, 

whenever possible, to ease the transition from being a 

child cured of cancer to becoming a well-adjusted adult 

capable of a full, productive life. Today this is difficult 
enough without the added burden of cancer and its after- 

_ math. However, life must always be more than just survival. 

Truly effective therapy and true cure must be measured 

-against the degree of long-term disability and disadvan- 

tage. 

Late effects of cancer therapy can affect adversely every 
organ or system: cardiovascular, pulmonary, gastrointes- 
tinal, genitourinary, endocrine, gonadal, musculoskeletal, 
neuroendocrine, neuropsychological, hematopoietic, and 
mmunologic. Perhaps the worst late effect of all is a second 
- Malignant neoplasm. Some secondary cancers have a ge- 

netic basis. For example, of nearly 100 children with 
retinoblastoma, 15% developed second malignant neo- 

_ plasms, of which half were osteogenic sarcomas. 

-= Enter another late effect of cancer therapy—malpractice 
litigation. Will oncologists be at risk for these rare occur- 
rences? Other late effects were considered unavoidable ten 
years ago, but now we have learned that combined use of 

cranial irradiation and intrathecal chemoprophylaxis is 

_associated with an unacceptably high frequency of neuro- 
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psychological disability, particularly when given to pre- 
school children. Recent studies suggest that these late 
effects may be multifactorial, but to obviate them, most 
protocols today have deleted cranial irradiation in all c 
dren with ALL except those with the poorest prognosis. 
Is the pediatric hematologist at risk because a “cured” pa- 
tient with ALL drops from a superior to an average range 
on the Weschler Intelligence Seale for Children? Other 
worrisome examples include leukoencephalopathy oceur 
ring as a late effect of high-dose intravenous methotrexat 
therapy, ALL occurring after replacement therapy with 
human growth hormone, and severe musculoskeletal defo: 
mities secondary to limb irradiation for Ewing’s sarcoma 

Notwithstanding full disclosure of potential late effects, 
informed consent, well-known genetic associations of mul- 
tiple tumor types, and legitimate concerns about potential 
adverse effects of therapy in patients with cancer, physi. 
cians and institutions are being charged with alleged’ 
negligence and deviation from accepted standard practice: 
The number of cases is small but their occurrence ig 
alarming. 

Curing childhood cancer has always been a challenging 
feature of pediatric oncology, and parent-physician and 
patient-physician relationships generally have been excel- 
lent. This is especially true when parents and patients ar 
made key members of the multidisciplinary team. Howeve 
the litigation period of grace may be over. Merely curing: 
children with cancer may no longer be adequate or reflect 
acceptable standards of care. Somehow, our challenge is. 
increase the rate of cure and diminish the frequency an 
severity of the late effects without compromising the good 
results achieved to date. 

To meet these responsibilities, as pediatric oncologists, 
we must design more effective treatment protocols that 
minimize risk and maximize success (cure), avoid drug 
combinations and other modalities that increase these 
risks, develop innovative therapies that are more diserim- 
inating and less toxic in their anticancer effects, and 
communicate incisively and honestly with our patients and 
their parents about the benefits and risks of treatment. 
effect, we need the proverbial magic bullet. Just when 
many of us were beginning to feel a real sense of accom- 
plishment, a new medicolegal dimension has emerged. 

The weary never rest. Lod 
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“Articles 


“Specimens obtained at gastric bi- 
les performed for suspected acid 
tic disease in patients 5 through 17 
years of age were retrospectively re- 
viewed for the presence of Campylobac- 
rp pylori (CP), a gram-negative bacillus 
associated with chronic gastritis and 
peptic ulcer disease in adults. Of 98 
patients who underwent antral biopsy 
(the most reliably colonized site in the 
lomach), 40 had chronic gastritis his- 
ogicaily. Of those 40 patients, 22 (55%) 
had CP present on the gastric surface. 
None of the 58 patients without gastritis 
“present in. biopsy specimens had CP. 
The gastritis in children with CP was 
more severe than in those without the 
“organism: 86% of those with moderate 
|- gastritis and 92% of those with severe 
_ >. gastritis had CP. Eight patients with du- 
_ odenal ulcers and one patient with a 
gastric ulcer had CP on blopsy. Among 
. those patients without CP, only one had 
a duodenal ulcer and eight had gastric 
ulcers. An additional nine patients found 
` to have CP on gastric fundic biopsy were 
. Identified, for a total of 31 patients with 
- CP identified by either antral (22) or 
_ fundic (nine) biopsy. Initial resolution of 
mptoms with standard acid-antago- 
-nist therapy was noted in the 25 of 31 
+) patients so treated, but a high 
relapse rate was noted within one to two 
years. in the patients who also had gas- 
is and duodenal uicer. These findings 
supporta strong association between 
< CP colonization of the stomach and the 
presence of chronic gastritis and duo- 
. denal ulcer disease in children. 
`: (AJDC 1988;142:1149-1152) 
Accepted for publication June 6, 1988, 
From the School of Medicine (Dr Kilbridge), 
“Departments of Pathology (Dr Dahms) and Pe- 
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Campylobacter pylori-Associated Gastritis and 
Peptic Ulcer Disease in Children 


_ Peter M. Kilbridge, MD; Beverly Barrett Dahms, MD; Steven J. Czinn, MD 


ince Warren and Marshalls report! 
of spiral organisms in the gastric 
mucosa of patients with gastritis and 
the subsequent isolation and charac- 
terization of such organisms as Cam- 
pylobacter pylori (CP), there have 
been many studies examining the as- 
sociation between CP, gastritis, and 
peptic ulcer disease in adults.2* Re- 
cently several studies have investi- 
gated the relationship between CP 
infection and primary gastritis in chil- 
dren.*® Using a large inventory of 
pediatric endoscopic biopsy material, 
we undertook in a retrospective study 
to investigate the prevalence of gastric 
CP in this patient population and to 
evaluate the association between the 
presence of CP and clinical presenta- 
tion, endoscopic diagnosis, pathologic 
diagnosis, and response to traditional 
therapy. 


MATERIALS AND METHODS 


From 1979 to 1986, gastric biopsy speci- 
mens were obtained from 265 patients 5 to 
17 years of age who underwent endoscopy 
for symptoms consistent with acid peptic 
disease such as chronic abdominal pain, 
vomiting, or hematemesis. Excluded from 
further analysis were patients with specific 
causes of gastritis such as eosinophilic 
gastroenteritis and chronic inflammatory 
bowel disease and also patients with pre- 
viously established diagnoses such as leu- 
kemia and graft-vs-host disease. 

Upper gastrointestinal tract endoscopies 
were performed using one of three com- 
mercially available endoscopes. Endoscopic 
findings were recorded at the time of the 
procedure. Gastric biopsy specimens were 
routinely fixed in Zenker’s solution, embed- 
ded in paraffin, sectioned at a thickness of 
4 to 5 um, and stained with hematoxylin- 
eosin (HE). In an effort to increase the 
sensitivity of screening for CP, Giemsa 
staining was also done in all cases in which 
CP was not visualized by HE. Giemsa stain 
has been shown to be particularly effective 
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for demonstrating CP, although HE is ad 
equate in most cases. All HE-stained slides 
from gastric biopsy specimens were re- 
viewed by two independent observers. ‘The 
type of mucosa (antrum vs fundus) was 
noted. The degree of gastritis was assesse 
as mild, moderate, or severe and the quali 
of inflammation was graded as acute, 
chronic, or mixed according to standard 
criteria.” Campylobacter pylori . wer 
sought under high dry magnification. 
(x 400) in the superficial mucous coat over- 
lying the surface epithelium and within: the 
superficial portions of gastric pits, : 
Medical records from the patients whose 
biopsy specimens disclosed CP were r 
viewed for presenting complaint, endo - 
scopie diagnosis, treatment, and follow-up. 
In addition, clinical information regarding’ 
presenting complaint and endoscopie ‘di 
agnosis was available for 67 of the remain- 
ing patients. 


RESULTS 


Two hundred sixty-five patients be- 
tween the ages of 5 and 17 years 
underwent gastric biopsies during the 
seven-year review period. Of thi 
patients, 166 met the criteria for inclu 
sion in the study. As CP is most 
reliably found in the antrum and is 
predominantly associated with antra 
gastritis, the specimens that in 
cluded antral mucosa were analyzer 
separately. Ninety-eight patients, 
with CP and 76 without, had antral 
material available (Fig 1), The meai 
(+1 SD) age of the 76 patients without 
CP disclosed by antral biopsy was 11. 
(+5.2) years and that of the 22 pa-. 
tients with CP was 11.7 (+3.0) years. 
The presenting complaints of the 22. 
patients with CP disclosed by antral. 
biopsy were abdominal pain in 20 
(91%), vomiting in 12 (55%), and heme . 
atemesis in four (18%) (Table 1). On. 
endoscopy (Table 2), 16 (78%) of the 
children with CP had gastritis, eight 
(86%) had duodenal ulcers, and one. 
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Campylobacter pylori 
Present 


(n= 22) (n=67) 

Abdominal pain 20 (91) 54 (81) 
Vomiting 12 (55) 15 (22) 
Hematemesis 4 (18) 10 (15) 
iagnoses: ag 

Normal 2 (9) 10 (15) 
Gastritis 16 (73) 48 (72) 
Gastric ulcer 1 6) 8 (12) 
Duodenal ulcer 8 (36) 1 (2) 





No. (%) of Patients 
Campylobacter pylori 
Absent 














"4 


40 With Gastritis 


d a 


22CP+ 18 CP- 


55% 


98 Patients With Antral Biopsy 


X 


58 Without Gastritis 


t 


58 CP- 











pylori (CP) identified on antral biopsy. 


(5%) had gastric ulcers; two patients 
-had apparently normal mucosa. Of the 
76 patients without CP, clinical infor- 
mation was available on 67. Fifty-four 
patients (81%) presented with abdom- 
inal pain, 15 (22%) presented with 
vomiting, and ten (15%) presented 
with hematemesis (Table 1). Endo- 
--geopic diagnoses included gastritis 
(48, or 72%), duodenal ulcer (one pa- 
tient), and gastric ulcer (eight, or 12%) 
- (Table 1). 
: Of the 98 children who underwent 
antral biopsy, 40 had histologic gastri- 
tis; All 22 of the patients with CP had 
histologic gastritis, constituting 55% 
of patients with antral gastritis, The 
presence of CP varied considerably 
~ with the severity of gastritis (Table 2). 
< None of the 58 patients with histolog- 
ically. normal antral mucosa had CP. 
Of the 21 patients with mild antral 
gastritis, five (24%) had CP. However, 
six (86%) of seven patients with mod- 
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: Fig 1.—Results of histopathologic examination in 98 patients in whom antral biopsy 
-Specimen was available for study. Of 40 patients with gastritis, 22 (55%) had Campylobacter 


erate gastritis and 11 (92%) of 12 
patients with severe gastritis had CP 
present. 

Biopsy specimens from patients 
with antral gastritis were analyzed 
further to determine whether the gas- 
tritis was acute, chronic, or mixed. Of 
the 22 such patients with CP, four 
(18%) had chronic gastritis alone and 
18 (82%) had mixed acute and chronic 
gastritis. None demonstrated acute 
gastritis alone. In most children with 
CP, chronic inflammation was domi- 
nant, with lymphocytes and plasma 
cells filling the lamina propria. Acute 
inflammation, although present in 82% 
of CP-positive patients, was nearly 
always focal and was usually limited 
to neutrophilic infiltration of occa- 
sional glands (Fig 2). In contrast, of 
the 18 patients with antral gastritis 
without CP, 13 (72%) had only chronic 
gastritis, four (22%) had mixed acute 
and chronie gastritis, and one had 











acute gastritis alone. 

An additional nine patients with CP 
were identified among the patients 
who underwent fundic biopsy but not 
antral biopsy. Eight of these nine pa- 
tients had histologic evidence of fundic 
gastritis; in the remaining patients, 
the fundus was histologically normal. 
Thus, a total of 31 patients had CP 
identified on gastric biopsy (22 antral 
and eight fundie biopsies). 

Twenty-five of the 31 patients with 
CP were treated with standard acid 
(H,)-antagonist therapy and were fol- 
lowed up (Fig 3). All of them had 
symptomatic improvement initially. 
Among the 15 patients with CP and 


endoscopic diagnosis of gastritis, nine- 


had recurrent symptoms within two 
years and underwent biopsy again. 
Eight of these patients were found to 
have CP on the second biopsy, and 
three had developed duodenal.or gas- 


tric ulcers. Follow-up endoscopy was. 








SA 


performed on ten of 11 patients who 


had duodenal or gastric uleers. Com- 
plete resolution of ulcers was seen 
initially in all cases. However, eight 
patients of the ten had recurrent 
symptoms within one year and on 
repeated biopsy CP was visualized in 
all eight of these patients. 


COMMENT 


Recent studies by Drumm et al’ in | 


pediatric populations suggest that... 
gastric CP is associated with primary > 


antral gastritis and duodenal ulcera- 


tion,” The findings of the present large 


study provide further evidence for an. 


association between CP and gastritis 
and peptic disease in children. 
All but one of the 31 patients with 
CP had histologie evidence of gastri- 
tis. Since the one exception lacked 
antral biopsy material, antral gastritis 
could not be ruled out. Overall, 55% of 
patients who underwent antral biopsy 
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Fig 2.—Left, Biopsy specimen of gastric antrum shows chronic gastritis with diffuse 


infiltration of lamina propria by lymphocytes and plasma cells (cell type cannot be resolved 
at this magnification). Occasional foci of glandular inflammation (arrows) show acute 
(neutrophilic) infiltration (hematoxylin-eosin, original magnification x 140). Right, High- 
magnification view of surface epithelial cells and gastric mucous coat shows bacilli with 
loose spiral configuration characteristic of Campylobacter pylori (hematoxylin-eosin, 


original magnification x 1400). 


Follow-up 


25 CP + Patients (of 31) 
pF ™ 
15 Gastritis 10 Ulcer 


H; Antagonists 


Improvement 


1-2 Years Later 


9/15 Relapse 
8 CP+ BX 
3 New Ulcers 


8/10 Relapse 
8 CP + BX 





Fig 3.—Follow-up data were available on 
25 of 31 patients in whom Campylobacter 
pylori (CP) was identified on biopsy (BX) of 
gastric antrum or fundus. All patients re- 
sponded to acid (H,)—antagonist therapy. 
However, within one to two years, nine of 
15 patients with gastritis had symptomatic 
relapse with CP again identified on second 
gastric BX. Three patients developed peptic 
ulcer during follow-up. Eight of ten patients 
with peptic ulcer at outset had relapses 
during follow-up and CP was identified on 
second BX. 
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with histologic gastritis had CP- pres- 
ent, and there was a clear relationship 
between the presence of CP and in- 
creased severity of gastritis. It also 
appears that patients with CP gastri- 
tis tend to have a different quality of 
gastritis, with the majority having 
predominantly chronic inflammation 
with focal acute glandular destruction, 
while more patients without CP had 
purely chronic inflammation. 

The predominance of chronic inflam- 
mation in children with CP differs 
significantly from the descriptions of 
CP gastritis in adults, in whom a more 
diffuse acute inflammatory component 
is present in the lamina propria as well 
as in many glands. Acute inflammation 
in the children in the present series 
was limited to relatively few glandular 
foci. The importance of this observa- 
tion is uncertain. Perhaps the chronic 
inflammation observed in the younger 
subjects in the present study repre- 
sents an earlier phase of infection. 
Early CP infection in the experimental 
gnotobiotic piglet is characterized by 
a chronic inflammatory response." 

Eight (89%) of nine patients in the 
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present study who had duodenal ulcer 
had CP identified in the gastric an- 
trum. The increased prevalence of en- 
doscopically diagnosed duodenal ul- 
cers in the patients with CP suggests 
an association between presence of the 
organism and acid-peptic disease in 
children. However, an inverse associ- 
ation with respect to those patients 
with gastric ulcers is puzzling: only 
one (11%) of nine children with gastric 
ulcers was found to have CP on biopsy. 
Studies in adult populations have fre- 
quently shown a strong association of 
CP with both duodenal and gastric 
ulceration. Marshall and Warren? 
found gastric CP to be present in 77% 
of patients with gastric ulcer and in 
100% of those with duodenal ulcer; 
similarly, Buck et alë noted gastric CP 
in 59% of patients with gastric ulcer- 
ation. In another study, Price et al’ 
reported CP in cultures from 81% of 
patients with duodenal ulcers and 57% 
of patients with gastric ulcer. In a 
pediatric population, Drumm et alë 
showed CP to be present in two pa- 
tients with duodenal ulcers and two of 
four patients with gastric ulcers. The 
significance of the inverse relationship 
found in the present study is not clear; 
it may indicate that the epidemiology 
of gastric ulceration with respect to 
the role of CP is different for pediatric 
populations. 

It should be noted that several pa- 
tients with antral CP had endoscopic- 
ally normal mucosa; thus it would be 
unwise to assume that a normal ap- 
pearance on endoscopy precludes the 
need for biopsy. 

While the present study adds to the 
accumulating evidence of an associa- 
tion between gastritis, duodenal ulcer- 
ation, and CP, the organism's role as a 
primary pathogen or an opportunist 
remains to be determined. Follow-up 
data on the 25 patients treated with 
H,-antagonists show initial sympto- 
matic improvement in all patients and 
endoscopic resolution of ulcers in ten 
of 11 patients with ulcer. However, 
there was a high rate of relapse one to 
two years later, and CP was present 
in these patients on repeated biopsy. 
Price et al‘ reported similar findings 
in three patients with duodenal ulcers, 
who showed persistence of CP after 
treatment with H, antagonists despite 
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healing of aliere These findings wy 


dicate either the reemergence of CP 
after partial eradication by weak an- 
timicrobial ‘action of H, blockers or 
ecolonization after recurrence of the 
primary pathologic lesion, with CP 
being merely an opportunistic infec- 
on. 
‘tis of note.that 30 of 31 CP-positive 
patients had organisms readily iden- 
able on routine HE-stained slides, 

h CP detected in only one addi- 


“J. Warren JR, Marshall B: Unidentified 
curved: bacilli on gastric epithelium in chronic 

tritis: Lancet 1983;1:1273-1275. 

2. Marshall. B, Warren JR: Unidentified 

ved bacilli-in the stomach of patients with 
gastritis. and peptic ulceration. Lancet 1984; 

1811-1314. 

8. Jones DM, Leasels AM, Eldridge J: Cam- 

lobacter-like organisms on the gastric mucosa: 
Culture, histological and serological studies. 
J Clin Pathol.1984;37:1002-1006. 
4. Price AB, Levi J, Dobly JM, et al: Campy- 
lobacter pyloridis in peptic ulcer ‘disease: Micro- 
biology, pathology and scanning electron micros- 
copy. Gut 1985;26:1183-1188. 

5. Buek GE, r Gourley WK, Lee WK, et al: 


` tional patient by Giemsa staining. In- 


addition, we have for the past three 
years been culturing all gastric endo- 


scopic biopsy material for CP, and have 


had 89% correlation between culture 
results and histologic identification of 
organisms with HE staining (S.JC., 
unpublished data, 1987). Other inves- 
tigators have reported similar find- 
ings.” 

Future work with such patients, in- 
cluding trials of antimicrobial therapy, 
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Screening for Psychosocial 


Disorders in Pediatric Practice 
S Michael S. Jellinek, MD, J. Michael Murphy, EdD 


= e Pediatricians have traditionally 
. placed a high value on screening pro- 
` cedures. Screening tests are a routine 
part of health maintenance visits and 
“serve the dual function of prevention 
: and early recognition. However, despite 
“the high prevalence of psychiatric dis- 
orders, there is no psychosocial screen- 
. Ing procedure available. We present the 
Pediatric Symptom Checklist (PSC), a 
: one-page, 35-item, parent-completed 
. questionnaire that screens school-age 
children tor psychosocial dysfunction. 
The PSC is administered in the waiting 
room:and can be completed and scored 
in under five minutes. The PSC is not 
-diagnostic of specific psychiatric dis- 
orders. but is designed to help the pedi- 
atrician select which children may ben- 

_efit from further clinical evaluation. 

3 Woe 1988;142:1153-1157) 


Although epidemiological studies in- 
dicate that 5% to 15% of school- 

age children have psychiatric dis- 
orders'* and that many others face 
“the stresses of divorce, chronic dis- 
ease, and poverty, studies of outpa- 
-tient pediatric practice demonstrate 
that only a small percentage of chil- 
- dren with such disorders are identified 
‘by their pediatricians.** There are 
-many reasons for pediatricians’ diffi- 
-culty identifying psychosocial prob- 
lems: (1) Pediatric residents receive 
limited training in primary care and 
even less that is specifically directed 
-at the recognition and evaluation of 
psychosocial problems.’ (2) Insurance 
_ carriers provide minimal coverage for 
the primary care pediatrician’s evalu- 
© ation or treatment of psychiatric dis- 
<: orders, and managed care plans rarely 
-encourage utilization of child mental 
- health services: (3) Psychosocial dis- 
orders are often not evident in brief 
office visits and frequently come to 
-attention only by parent complaint 

late in their course. 
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One approach that could lead to 
earlier and more accurate pediatric 
recognition of psychosocial disorders 
would be use of an effective screening 
procedure in the pediatrician’s office. 
To fit into the pattern of clinical prac- 
tice, a psychiatric screening proce- 
dure would have to be similar to other 
office-based screening measures 
(hematocrit determination, growth 
charts) in being brief, valid, inexpen- 
sive, easy to use, and clinically rele- 
vant. The screening process would 
have to be specific in selecting the 
appropriate children for further eval- 
uation and sufficiently sensitive not to 
miss children who might benefit from 
further assessment.* 


PSYCHIATRIC SCREENING 
INSTRUMENTS AND 
MEDICAL PRACTICE 


Systematic screening for psychiat- 
ric disorders in adults started during 
World War II as part of the induction 
process for new recruits. After the 
war, the Cornell Medical Index, the 
General Health Questionnaire, and 
the Hopkins Symptom Checklist were 
developed to be used in primary health 
care settings. These questionnaires 
achieved sensitivities and specificities 
of 0.70 to 0.80 in studies screening 
adult patients for anxiety and depres- 
sion. Murphy,’ in an excellent review 
of adult mental health screening in- 
struments, recommends that future 
questionnaires emphasize brevity, a 
focus on impairment in daily function- 
ing, relevance to the primary care 
physician, and carefully considered 
criteria for validation. 

We reviewed the literature®® for par- 
ent-completed questionnaires that 
identify children with psychiatric 
disorders” and found that the four 
most commonly used questionnaires, 
Achenbach’s Child Behavior Checklist 
(CBCL),"* Conners’ Parent Rating 
Scales, #4 Miller’s Louisville Behavior 
Checklist, and Lessing’s Institute for 
Juvenile Research Checklist, were 
designed for use in mental health set- 
tings or for psychological research. 
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These four instruments are lengthy, 
containing 70 to 274 questions, and 
generate tentative diagnostic sub- 
scales with little clinical relevance for 
the pediatrician. The CBCL, the mos 
thoroughly validated screening que 
tionnaire, is ill-suited for screening 

a busy pediatric office practice b 
cause of the time it takes to administe 
and score. Two shorter questio 
naires, the Quay-Peterson” and th 
revised Conners, do not appear: to. 
have been validated for use as scree 
ing questionnaires. A third, Rutter’s 
Behaviour Questionnaire,” is brief (81 
items) and has been validated in Eng- 
land as a first-stage screen in a large 
earefully designed. epidemiologic 
study; however, the questionnaire h: 
a low specificity rate, resulting in 
large numbers of children being con 
sidered in need of further evaluation, 
Because our review of the literature: 
found no screening questionnaire sp 
cifically designed for use in pediatr 
office practice, we developed the Pe 
diatric Symptom Checklist (PSC) fo: 
this purpose (Table). 


CONCEPTUAL AND 
RESEARCH ISSUES 


There are a number of conceptu 
issues relevant to psychosocial screen. 
ing in pediatric practice: (1) Should 
screening be based on an interview or 
a questionnaire? (2) When screening 
for psychosocial disorders in schoo 
age children, should the child, th 
parent, or both be screened? (8). Hoi 
should the screening procedure be fo 
cused, scored, and interpreted? (4) 
How can a psychosocial screening pro 
cedure be validated? 

Given the rapid pace of pediatri 
practice, a screening procedure mus’ 
be brief. Other pediatric screening 
methods, such as hematocrit determi» 
nation and urine testing, can be per- 
formed and interpreted within several 
minutes during a routine office visit 
Ideally, psychosocial screening should 
also be completed within a few min- 
utes, at a minimum cost of professional ` 
time, and should fit easily within the. 






















culture of pediatrie practice. A ques- 
tionnaire that could be completed 
quickly, require little time from the 
clinician, and be easy to score and 
interpret should fit well into pediatric 
office practice. Such a questionnaire 
could easily be given once or twice 
- annually. 
< Who should complete the question- 
‘naire? Recent research indicates that 
parents and children agree to only a 
moderate degree in their reports of 
children’s symptoms.” Children re- 
port higher rates of intrapsychic dis- 
~ tress, such as dysphoria, anxiety, and 
- phobia; parents report more behavior 
problems and generally provide a more 
comprehensive and historically accu- 
` rate source of information.”' Consid- 
‘ering the broad focus of a pediatric 
-sereening questionnaire, and the lim- 
ited time available, a parent-com- 
pleted questionnaire appears to be the 
-= most reasonable approach for routine 
--sereening of school-age children. 
«How should a parent-completed 
questionnaire be focused? Should 
“questions screen for the epidemiolog- 
ically most prevalent psychiatric dis- 
orders, or should the questionnaire 
assess the. child’s daily functioning 
(family, school, friends, play, and 
< mood)? Pediatricians are taught to 
focus on development and functioning 
and thus.are not as familiar with spe- 
cific (and. changing) criteria for psy- 
chiatric diagnoses. Neither psychoso- 
cial dysfunction nor psychiatrie 
diagnoses are completely objective 
cand both at some point in the diagnos- 
tie. process require subjective judg- 
< ment. 
How much dysfunction in what de- 
_velopmental areas justifies a positive 
sereening? Is the presence of any psy- 
‘chiatric diagnosis, without regard to 
severity or kind, sufficient to justify a 
_ positive screen? Recent studies” using 
standardized psychiatric interviews 
have found that using current diagnos- 
tic standards, a number of diagnoses 
are relatively common in children. 
Some conditions, such as attention 
deficit disorder and oppositional dis- 
order, can range from negligible to 
severe in their impact: on daily fune- 
tioning. Thus, the mere presence of a 
diagnosis does not provide much help 
tothe pediatrician who wishes to make 
a sereening decision. Similarly, the 
absence of a psychiatric diagnosis 
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. Complains of aches or pains 
. Spends more time alone 

. Tires easily, little energy 

. Fidgety, unable to sit still 

. Has trouble with a teacher 
. Less interested in school 

. Acts as if driven by a motor 
. Daydreams too much 

. Distracted easily 

10. Is afraid of new situations 
11. Feels sad, unhappy 

12. Is irritable, angry 

13. Feels hopeless 

14. Has trouble concentrating 
15. Less interest in friends 

16. Fights with other children 
17. Absent from school 

18. School grades dropping 
19. Is down on him or herself 


OONOnNh Wh m 

















21. Has trouble with sleeping 

22. Worries a lot 

23. Wants to be with you more than before 
24. Feels he or she is bad 

25. Takes unnecessary risks 

26. Gets hurt frequently 

27. Seems to be having less fun 

28. Acts younger than children his or her age 
29. Does not listen to rules 

30. Does not show feelings 


32. Teases others 
33. Blames others for his or her troubles 


. Refuses to share 


Please mark under the heading that best fits your child: 


20. Visits doctor with doctor finding nothing wrong 


31. Does not understand other people's feelings 


34. Takes things that do not belong to him or her 









Never Sometimes : Otten 








PETER 
ELRETTENTI 


EEEE 


M. Jellinek, M.D., Massachusetts General Hospital 


should not automatically imply a neg- 
ative screen. Some common problems, 
such as an adjustment to a school 
failure or hostile parental divorce, do 
not fit neatly into psychiatric diagnos- 
tic categories, yet in pediatric practice 
are typical issues that may deserve 
attention. Although psychiatrie symp- 
toms should not be ignored, we believe 
that the weight of evidence favors a 
screening procedure focusing on the 
“bottom line” of daily functioning 
rather than the presence of specific 
psychiatric diagnosis. 

How should a parent-completed 
screening questionnaire that assesses 
psychosocial functioning be scored? 
Should there be several clusters of 
questions addressing specific areas of 
functioning, eg, school or family rela- 
tionships, and then each area scored 
separately, with dysfunction in any 
single cluster justifying further eval- 
uation? Alternatively, should all areas 
be grouped together so that the ques- 
tionnaire can generate a single score 
cutting point that determines the need 
for further assessment? If the criteria 
were to be dysfunction in any one of 


the areas of a child’s life, then the 
percentage of children screened posi- 
tive would probably be overwhelming 
to the busy pediatrician. Further- 
more, school-age children who are do- 
ing well overall, but who have diffi- 
culty with a teacher, fail a subject, or 
are facing a transient family stress, 
often recover without intervention. 
Children with serious dysfunction are 
more likely to manifest difficulty in 
multiple areas. For example, a child 
overwhelmed by a discordant. divorce 
will often have academic problems or 
difficulties with one or both parents, 
will be less available to friends, and 
will have a dysphoric mood.#. Given 
the time constraints of pediatrie prac- 
tice, use of a single global cutting score 
would limit positive screening to the 
group of children dysfunctional in mul- 
tiple areas of daily life and would 
probably identify enough at-risk chil- 
dren to keep most pediatricians busy. 
From a practical perspective, such a 
single clinically relevant score is 
highly desirable and parallels labora- 
tory tests already familiar to pediatri- 
cians. 


Psychosocial Disorders—Jellinek and Murphy 











Based on these judgments concern- 
ing method, time frame, focus on daily 
functioning, and use of a single cutting 
score, we developed the PSC (Table), 
< & 85-item questionnaire that can be 
completed by parents of 6- to 12-year- 
old children in the waiting room during 
a routine pediatric office visit. The 
PSC is designed to be completed and 
scored in under five minutes and to 
yield a single score that, if above a 
specified cutting point, indicates the 
need for further assessment of psy- 
chosocial problems by the pediatri- 
cian. 

The PSC began as a shortened and 
substantially revised form of the 
Washington Symptom Checklist.” It 
was piloted on a general pediatric 
ward, where it appeared useful in 
identifying children who might benefit 
from further psychiatric consulta- 
tion.” The questionnaire was then re- 
vised based on clinical impressions 
about indicators of children’s overall 


-< fanctioning, an examination of items 


from other questionnaires, and the 
diagnostic criteria for children listed 
in the American Psychiatrie Associa- 
tion's DSM-III. Given the brevity of 
the instrument as well as a desire to 
review, for the pediatrician, all major 
areas of the child’s functioning, we did 
not attempt to use the item analysis 
data to shorten the PSC any further. 
The final version is a single page list 
of 35 questions that are answered 
“Never,” “Sometimes,” or “Often.” A 
score is obtained by assigning 0, 1, 
and 2 points, respectively, to each 
‘answer and adding the total number 
of points. The PSC score is not “truth,” 
but reflects a parental impression of 
the child’s psychosocial functioning. 

' The critical question that then re- 
mains is whether the PSC is valid: Are 
the children screened positive truly 
dysfunctional and in need of further 
evaluation? Are the children screened 
negative truly “well”? 


VALIDATION STUDIES 


Because there are no objective or 
biochemical tests that directly mea- 
sure psychosocial dysfunction, the val- 
idation of the PSC followed the cur- 
- rently accepted method of relying on 
multiple measures, a variety of ap- 
proaches, and rigorous research meth- 
ods, 27-28 

The first validation study of the 
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Effect of Pediatric Symptom Checklist cutoff scores on screening results. 


revised PSC compared it with the 
longer, well-validated CBCL. Parents 
of 206 school-age children completed 
both the PSC and the Behavior Prob- 
lems section of the CBCL during rou- 
tine office visits. After a pilot sample 
was used to establish a likely PSC 
cutting score (28 points or above was 
defined as a positive screening), the 
results of screening with the PSC and 
CBCL were compared. The two ques- 
tionnaires agreed for 89% of the chil- 
dren screened, and both yielded posi- 
tive screening rates of approximately 
15%; k was .52.'°' In a second study, 
the PSC was administered to the par- 
ents of school-age children being re- 
ferred to a clinic for psychiatric or 
psychological evaluation. Ninety per- 
cent of the 31 children in the sample 
were screened positive on the PSC, 
including all of the children clinically 
assessed to be functioning poorly or 
very poorly. 

A third study was designed to eval- 
uate the rate of agreement between 
the PSC and comprehensive assess- 
ments of the functioning of 6- to 12- 
year-old children seen routinely as 
pediatric outpatients. Forty-eight 
children (28 screened positively by the 
PSC and 20 screened negatively) were 
randomly selected from two outpa- 
tient pediatric practices. The 
children’s PSC scores were compared 
with (1) blind ratings of overall func- 
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tioning by an experienced psycholo- 
gist and psychiatrist using the 
Children’s Global Assessment Scale 
(CGAS}*™; (2) results from a struc 
tured psychiatric interview, the Diag- 
nostic Interview for Children and Ado- __ 
lescents, Parent Version (DICA-P)®; _ 
(3) total recent life stress seore as 
measured by the Life Events Seale fo: 
Children (LES)*, (4) ratings of t 
children’s functioning. by their pedia- 
tricians; and (5) current and/or past 
psychiatric treatment, 

Findings indicated that when com- 


















score of 28 has a sensitivity of 0.95 (an. 
acceptably low rate of false-negative 
results) and a specificity of 0.68 (4 
false-positive rate of approximately 
1/3); k was .60.* The Figure presents 
a Receiver Operator Characteristics 
(ROC) curve* that illustrates the ef- 
fect of changing the PSC screening — 
score when using the CGAS as the 
validity standard. The ROC analysis 
allows assessment of screening test 
performance by providing information 
about the trade-offs involved in raising ~ 
and lowering cutoff points on the test. 
As the Figure shows, the currently _ 
defined cutting score of 28 (along with | 
scores of 26 and 27 in this sample) is 
the closest to the ideal. Using a higher 
cutting score of 33 lowers the false- 
positive rate to only 7% but increases 
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sults to 55%. At the opposite extreme, 
cutting score of 17 misses none of 
e “true cases” (children with clini- 
an-rated serious dysfunction) but 
ads to more than half the children 
being screened positive and a false- 
positive rate of 39%. As the ROC curve 
ggests, a cutoff score of 28 provides 
an optimal balance for pediatric prac- 
tice and the strongest overall associa- 
ion between PSC cutting score and 
e ratings of experienced clinicians. 
Although the false-positive rate of 
32 is not optimal, it is acceptable 
nee the recommended intervention 
is a ten- to 15-minute pediatric review 
to assess clinically the child’s psycho- 
social functioning. When presence of a 
serious DSM-III diagnosis (excluding 
yuresis and phobia) on the DICA-P 
was used as the validity standard, the 
sensitivity of the PSC was 0.87, the 
specificity was 0.89, and the x was .74. 
Although the relationship between 
fe stresses and psychosocial dysfunc- 
tion is often indirect or nonexistent, 
we would expect to find some relation- 
ship between stress and daily func- 
tioning. In this study, the mean stress 
score of the children screened positive 
by the PSC was almost twice as high 
for the children screened negatively 
by the PSC (mean score = 96.1 vs 49.0; 
P00). 
A- slightly different kind of relation- 
ship was hypothesized between the 
SC as well as both pediatricians’ 
tings and ratings of whether the 
children were receiving therapy. Al- 
ough some level of agreement would 
desired, a useful screening instru- 
ent would have to identify previously 
detected cases. Virtually all (ten of 
1) of the children currently receiving 
me form of psychological treatment 
had positive PSC screening scores; the 
‘need for screening was demonstrated 
y the finding that more than half of 
ie children with positive PSC scores 
ere not currently receiving any form 
f therapy. The PSC performed simi- 
rly when compared with pediatri- 
ans’ ratings of overall functioning; 
he checklist flagged ten of 11 children 
ated by their pediatricians as needing 
further evaluation, but approximately 
half of the children screened positively 
by the PSC were not recognized by 
their pediatricians. 
The test-retest. reliability of the 
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PSC in ‘this study was accep able 
(overall Pearson correlation, r=.86 


between two administrations of the 
PSC about four weeks apart). Case/ 
noncase identifications at the two 
times agreed in 77% of the cases. 
Intratest reliability, as calculated by 
Cronbach’s a, was r= .89."5 

In a fourth study, PSCs were com- 
pleted by the parents of 300 consecu- 
tive pediatric outpatients. Forty-two 
of these children were from lower mid- 
dle class backgrounds and 70 were 
from minority groups. Although being 
a member of a minority group had 
virtually no effect on PSC sereening 
scores, being economically disadvan- 
taged did (24% screened positive vs 
13% for the rest of the sample).* These 
children, in addition to the stress of 
economic disadvantage, were more 
likely to have experienced family dis- 
cord, including divorce, to currently 
be living with a single parent, and to 
have experienced greater numbers of 
life stresses. 

These findings have been replicated 
independently by other investigators 
in a very different population, where 
the PSC was used to screen 260 6- to 
12-year-old children as part of a pro- 
gram that provided physical exami- 
nations for elementary schoolchildren 
on a military base (W. O. Walker, MD, 
R. G. Lagrone, PhD, A. W. Atkinson, 
MD, unpublished data, September 
1986). A random sample of 42 of these 
children were seen for in-depth inter- 
views by a pediatrician and an expe- 
rienced child psychologist. Using the 
clinicians’ consensus CGAS ratings 
(blind to PSC scores) as the validity 
standard, the PSC achieved a sensitiv- 
ity of 0.87, a specificity of 0.70, and an 
overall agreement between the clini- 
cians and the PSC of 75%, 

In our most recent study, the PSC 
was used in a school setting to assess 
whether a positive screening score 
was associated with aspects of aca- 
demic functioning. The PSCs were 
completed during the first half of the 
school year by the parents of 140 of 
the 166 students in a cluster of classes 
in a public junior high school (J.M.M., 
M.S.J., S. Milinsky, unpublished data, 
1988). Ratings on the parent PSC 
agreed with counselor assessments of 
student dysfunction (blind to PSC 
scores) for 83% of the students 
(x= .35). Of the 24 students screened 


: y : pa 
La went on to fail at least one 





course, “compared with only 11 (10%) 
of the 114 students screened nega- 
tively by the parent PSC (P=.001). 
Although the most important criterion 
for the validity of the PSC is a clini- 
cian’s determination of the child’s psy- 
chosocial functioning, these school- 
based variables provide objective, 
real-world indicators of how children 
are doing in one of the most important 
areas of daily life. The results of this 
study document the validity of the 
PSC against standards that are inde- 
pendent of parental reports. 


COMMENT 


Pediatrie practice is changing, with 
a greater need to be aware of children’s 
psychosocial needs (J.M.M., M.S.d., 
S. Milinsky, unpublished data, 1988). 
Whether based on increasing recog- 
nition, new knowledge, or a rising true 
prevalence, between 5% and 15% of 
children have substantial psychosocial 
difficulties that are clinically relevant 
to pediatricians. Unfortunately, de- 
spite the advocacy of leading pediatri- 
cians and professional organizations,™ 
changes in practicing pediatricians’ 
recognition of psychosocial disorders 
have come very slowly, and referral 
rates (1% to 2%) continue to be far 
lower than the estimated need.‘ The 
PSC has been developed specifically 
to address the problem of initial rec- 
ognition by pediatricians of psychoso- 
cial dysfunction in school-age pa- 
tients. The questionnaire was 
designed to fit the culture of outpa- 
tient pediatric practice and has been 
well accepted by parents. It is brief, 
practical, easy to score, and yields a 
single cutting score that has been 
shown to have high rates of agreement 
with a number of other indicators of 
psychosocial and psychiatric function- 
ing. 

Using the data from our studió; We 


can now estimate that in a busy pedi- _ 


atric practice that encounters about 
50 6- to 12-year-old children a week, 
approximately 48 parents would com- 
plete the PSC and seven (14%) of the 
children would be screened positive. 
Three of the seven children would 
already be known to their pediatri- 
cians and probably: receiving treat- 
ment, one child would be a false-posi- 
tive finding with only mild difficulties 


Psychosocial Disorders—Jellinek and Murphy 











< or overly anxious parents, and three 
children would be newly recognized as 
having serious psychosocial dysfune- 
tion. The PSC does not attempt to 
- oversimplify psychosocial disorders 
because its goal is to screen rather 
-than to diagnose. The specific clinical 
needs of the patients and families are 
not. determined by the screening test 
but rather on subsequent pediatric 
evaluation or, if indicated, referral to 
a mental health clinician. It is hoped 
_ that. the PSC will encourage commu- 
nication between parents and pedia- 
tricians, tacitly by being placed and 
collected in the pediatric waiting room 
and explicitly as the pediatrician dis- 
_ cusses with parents the results of the 
screen. 
.. Our research suggests that the use 
“of the PSC will not add much time to 
a busy pediatrician’s schedule. For 
: many children, a negative PSC screen- 
ing score may save several minutes 
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that are now spent on a spotty, subjec- 


tive review. For others screened posi- 
tive but well-known and already re- 
ceiving needed services, no further 
time is required. However, for about 
5% of the school-age children seen, a 
positive PSC screen can alert the pe- 
diatrician to a child’s clinically rele- 
vant and previously undetected dys- 
function. 

The final component of screening, 
integration into clinical practice, 
raises multiple questions that depend 
more on value judgments than on the 
technical qualities of the instrument. 
Assuming that an ideal psychosocial 
screening measure was available, 
would pediatricians implement the 
process from screening through to re- 
ferral? A parallel issue exists in adult 
medicine, where high-quality screen- 
ing instruments are currently avail- 
able for the diagnosis of depression. 
Although epidemiological studies in- 
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Polymicrobial Bacteremia in Children 


n 11-Year Experience 


Villiam A. Bonadio, MD 


è The clinical records of all patients 
vith blood cultures positive for a bacte- 
jal pathogen. were retrospectively ex- 
mined during an 11-year period to de- 
mine the rate of and clinical features 
associated with polymicrobial bactere- 
mia. During this period, bacteria were 
isolated in 6302 biood cultures. Of these 
‘cultures, 38 instances (0.6%) of polymi- 
croblal bacteremia occurred in 38 pa- 
tients. In 37 patients (97%), an underly- 
Ing condition was identified that was 
onsidered a predisposing factor for 
_polymicroblal bacteremia—18 patients 
(42%) had lesions of the gastrointestinal 
tract, 13.patients (34%) had an indwell- 
g central venous catheter, nine pa- 
tients (24%) had a malignant neoplasm 
_ot were receiving chemotherapy, and 
ine patients (24%) had neutropenia. A 
total of 98 pathogenic organisms were 
Isolated; 52 were gram-negative and 46 
ere gram-positive, and 18 patients 
7%) had more than two organisms 
isolated. Polymicroblal bacteremia was 
usually clinically indistinguishable from 
_monomicrobial septicemia. Overall mor- 
tality was 32%. Polymicrobial bactere- 
. mia continues to be a rare, but serious, 
Infectious disease that usually affects 
children with underlying medical prob- 
ms and is associated with a high rate 
_of mortality. 
(AJDC 1988;142:1158-1160) 





acteremia is common in children. 
«When multiple organisms are iso- 
ited from a single blood culture, it 
sually denotes the presence of con- 
taminant bacteria with or without a 
rue pathogen. It is uncommon for two 
or more pathogenic organisms to in- 
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vade the bloodstream either simulta- 
neously or during the same illness; 
usually this occurs in a host with an 
underlying immune deficiency or an- 
atomic abnormality and is associated 
with a high mortality rate. Examples 
include patients with malignant neo- 
plasms undergoing chemotherapy or 
children with significant burns. 

Few reports describe polymicrobial 
bacteremia in children. The purpose 
of this study is to identify children 
with polymicrobial bacteremia during 
an 11-year period in an effort to define 
their clinical features, course, and out- 
come. 


METHODS 


The results of all blood cultures per- 
formed on patients at Children’s Hospital 
of Wisconsin, Milwaukee, from 1977 to 1988 
were surveyed. All cultures in which more 
than one organism was isolated were re- 
corded, and the medical recerds of these 
patients were reviewed. In this study, 
Staphylococcus epidermidis, Propionibac- 
terium, diphtheroids, anc other common 
skin contaminants were not considered 
pathogens and were excluded unless the 
patient had a clinical course censistent with 
septicemia and at least two successive cul- 
tures within a 72-hour period that yielded 
these organisms. Neutropenia was defined 
as an absolute neutrophi! count less than 
1.0 x 10°/L when the positive blood culture 
was obtained. 

Blood for cultures was ebtained after 
preparation of the skin with iodine solu- 
tions followed by 70% ethyl alcohol. The 
blood was inoculated into standard pediat- 
ric vacuum carbon dioxide blood culture 
bottles that contained trypticase soy broth 
and thiol broth. All cultures were incubated 
aerobically and anaerobieally at 35°C, with 
the aerobic bottle vented in the laboratory. 
The cultures were examined daily for seven 
days. Cultures were routinely subcultured 
at 24 hours and five days: the aerobic plates 
were incubated for 24 hours in an atmos- 


phere of 10% carbon dioxide, and the an- 
aerobic plates were incubated for 48 hours. 
All organisms isolated were confirmed by 
traditional microbiologic methods. 


RESULTS 


During the study period, bacteria 
were isolated in 6302 blood cultures. 
In 166 cultures (2.6%), more than one 
organism was isolated; in 38 instances 
(0.6%), the criteria for polymicrobial 
bacteremia were fulfilled, and the pa- 
tient had a clinical course consistent 
with septicemia (five other instances 
were eliminated because of insufficient 
data). Patient ages ranged from 2 days 
to 14 years; three patients were 
younger than 1 month, 14 were ages 1 
to 12 months, 13 were ages 1 to 5 
years, and eight patients were older 
than 5 years. A temperature higher 
than 38°C was present in 31 (77%) of 
38 patients when the blood culture 
was obtained. The presenting features 
of septicemia caused by polymicrobial 
organisms usually were indistinguish- 
able from those of a monomicrobial 
cause. All patients were hospitalized 
when their episode of. polymicrobial 
bacteremia occurred; with the excep- 
tion of two patients who died of sudden 
infant death syndrome, all received 
parenteral antibiotic therapy. 

The profile of organisms responsible 
for polymicrobial bacteremia and their 
frequency of isolation are given in 
Table 1. A total of 98 pathogenic or- 
ganisms were isolated in the 38 cases; 
52 were gram-negative organisms and 
46 were gram-positive organisms. In 
eight instances, an organism usually 
considered a contaminant was isolated 
(with at least. one other pathogenic 
organism) in at least two successive 
cultures performed during a 72-hour 
period (all were coagulase-negative 
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Staphylococcus. In all cases in which 
a surviving patient had Staphylococ- 
Cus aureus isolated only once with at 
least one other pathogenic organism, 
- treatment with vancomycin hydro- 
¿chloride or an appropriate semisyn- 
. thetic penicillin antibiotic was admin- 
istered with subsequent clinical 
recovery. The only patient who died of 
sudden infant death syndrome had a 
' single isolate of S aureus in combina- 
tion with Escherichia coli (heart cul- 
ture at autopsy). A total of 20 patients 
had two organisms isolated; 18 other 
¿patients (47%) had more than two 
“organisms isolated (14 patients with 
-three organisms and four patients 
-with four organisms). Of 39 organisms 
“isolated in blood cultures of patients 
with altered skin surfaces, 22 were 
gram-positive organisms; of 22 organ- 
> isms isolated in blood cultures of pa- 
‘tients with malignant neoplasms, 16 

were gram-negative organisms. Of 18 

patients with more than two organ- 
~ isms isolated, seven had an indwelling 
central venous catheter. Of three pa- 
tients with upper respiratory tract 
infection, two with tonsillitis had three 
or more organisms isolated. 

The profile of associated underlying 
or predisposing conditions is given in 


oe Table ga total of 74 clinical factors 
pc were present in 87 (97%) of the 38 
“> patients studie:i. With regard to out- 


come, 12 patients (82%) died; five of 
these patients had an absolute neutro- 
phil count less than 1.0 x 10°/L when 
< their episode of polymicrobial bacte- 
-remia occurred. 
COMMENT 

-Polymicrobial bacteremia is uncom- 
mon. Previous reports’* have docu- 
-mented the rate of polymicrobial bac- 

teremia in their respective populations 
to be from 1.2% to 18%; most of these 
studies were of adult patients, and 
some included patients with sequen- 
tial bacteremia. As opposed to these 
< studies, we documented a lower overall 
rate of true polymicrobial bacteremia 
of 0.6%; this is approximately half the 
frequency observed in the only other 
study involving children.’ Many of our 
patients had an underlying anatomic 
abnormality; as noted previously,** the 
-most.common were of the gastrointes- 
~ tinal tract or associated with the pres- 


ence of an indwelling central venous 
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No. of 
Bacteria Patients 


- Gram-positive isolates - 
Streptococcus species 
Pneumoniae 
Group A 
Group B 
Group D 
Other 
Staphylococcus species 
Coagulase-positive 
Coagulase-negative 
Enterococcus f 
-Gram-negative isolates” 
Klebsiella species — 
Enterobacter species 
Escherichia coli 
Pseudomonas aeruginosa 
Citrobacter species 
Proteus mirabilis 
Haemophilus influenzae 
type B 
Salmonella species 
Other 








catheter. Additionally, patients with 
an underlying immune deficiency were 
commonly identified, including those 
with malignant neoplasms undergoing 
chemotherapy and those with neutro- 
penia. These findings contrast with a 
previous study’ of children with poly- 
microbial bacteremia that found the 
most common predisposing conditions 
to be neonatal age (40%), presence of 
an indwelling catheter (40%), and fail- 
ure to thrive (23%); an underlying 
lesion of the gastrointestinal tract was 
identified in only one of 17 patients, 
and neutropenia did not occur. 

We found an almost equal represen- 
tation of gram-negative and gram-pos- 
itive organisms. No combination of 
pathogens predominated, but children 
with altered skin surfaces (including 
those with an indwelling central ve- 
nous catheter) tended to have gram- 
positive organisms isolated, whereas 
children with malignant neoplasms 
undergoing chemotherapy tended to 
have gram-negative organisms iso- 
lated. We considered all cited cases in 
which a surviving patient with S au- 
reus isolated in a single culture to 
represent bacteremia since clinical re- 
covery was noted after treatment with 
an appropriate antimicrobial medica- 
tion; we were unable to document 
whether the single isolate of this or- 
ganism in the child with sudden infant 
death syndrome played any role in his 
illness. We found that 47% (18/88) of 








Underlying Condition 


Gastrointestinal tract 
Peritonitis 3 
Fistula 3 
Hepatic failure 3 
Short-gut syndrome 2 
2 
2 
1 
1 







intra-abdominal abscess 

Bowel obstruction 

Rectal abscess 

Rectal prolapse 

Esophageal varices or 

endoscopy 1 

Indwelling central venous 

catheter 13 
Malignancy 

Acute lymphocytic 

leukemia 7 

Lymphoma 

Rhabdomyosarcoma 1 
immune deficiency 

Neutropenia 

Sickle cell anemia 
Respiratory tract 

Pneumonia 

Tonsillitis 

Epiglottitis 

Otitis media 

Pulmonary embolus 
Cutaneous 

Burns 

Visceral-cutaneous fistula 

Varicella or impetigo 
Neonate or prematurity 
Sudden infant death syndrome 
Genitourinary tract fistula 
Congenital heart disease 
None identified 
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cultures had more than two organis 
isolated, which is a higher rate than 
any documented previously (Todd and _ 
Fromel,' 12%; Hermans and Washing- 
ton,? 13%; Roselle and Watanakuna- __ 
korn,’ 25%; and Kiani et al,* 32%): of - 
the 18 patients with multiple-organ- 
ism bacteremia, seven (89%) had an 
indwelling central venous catheter. In 
accord with previous reports,’* we 
found that children with upper respi- 
ratory tract infection and polymicro- 
bial bacteremia tended to have more 
than two organisms isolated, possibly 
due to the augmented potential for 
multiple organism invasion of the 
bloodstream via an inflamed oropha- 
ryngeal mucosa. ne 

Previous studies" have documented 
mortality rates of between 29% and 
54% in patients with polymicrobial 
bacteremia, depending in part on the. 
characteristics of the population stud- — 
ied. Our observed mortality of 82%. is 
within this range, which is consistent 
with the rate of 29% previously docu- 
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notable improvement in the survival 
rate has been observed for polymicro- 
al bacteremia during the past 20 
ars, despite major advances in di- 
agnosis and therapy. 


CONCLUSION 


Polymicrobial bacteremia in chil- 
ren is a rare, but serious, infectious 
sorder associated with a high mor- 
y rate. Children who experience 
polymicrobial bacteremia are usually 
compromised hosts due to disruption 


mented in children.’ Apparently, no 


bacteriologic profile of this disorder; 
the common pathogens of pediatric. 


monomicrobial bacteremia are under- 
represented in children with polymi- 
crobial bacteremia. One must maintain 
a high index of suspicion for polymi- 
crobial bacteremia when culture re- 
sults indicate the simultaneous isola- 
tion of more than one organism in a 
susceptible host and consider initiat- 
ing broad-spectrum antibiotic therapy 
early whenever this condition is a 
reasonable possibility. 

Larrie Sarff, MD, critically reviewed this man- 
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ciency. In general, equal representa- 
ion of gram-positive and gram-nega- 
ive organisms characterize the 
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Fasting Girls: The Emergence of Anorexia Nervosa as a Modern 
Disease, by Joan Jacobs Brumberg, 366 pp, $25, Harvard University Press, 
Cambridge, Mass, 1988. 

The historical roots of any illness provide an important 
link to the present context in which it is expressed. This 
uld not be more true than in the case of what some 
lieve to be a modern epidemic: the eating disorders, 
anorexia nervosa and bulimia nervosa. 

Indeed, the incidence of eating disorders has risen 
dramatically over the past two decades. There may be no 
other ‘psychiatric disorder that represents such an inter- 
esting confluence of variables from the sociocultural, fa- 
ilial, individual, and biologic arenas. Equally fascinating 
the role that sociocultural attitudes concerning women’s 
physical appearance seem to have in this phenomenal 
inerease. It cannot be understated that culture has a 
primary determining. role in the presentation of these 


‘Joan Brumberg, the Director of the Women’s Studies 
Program at Cornell University, offers a well-researched 
id thoughtful contribution in her book, Fasting Girls, 
garding the historical aspects of anorexia nervosa. Brum- 
r offers a cursory review of the contributions of biolog- 
sand psychological factors to anorexia nervosa. Her 
t cogent and innovative presentation stems from her 
esearch on how women over the past 600 years have used 
their bodies to express individual needs while concomi- 
tantly yielding to cultural attitudes about thinness equal- 
ing happiness. She describes two stages in the development 
of anorexia nervosa. These include the “recruitment” 
phase, which is more heavily influenced by culture, and 
the “career” phase, which pertains to the maintenance of 
the disease due to psychological and biological factors. She 
offers case histories of medieval figures such as Saint 
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Catherine of Sienna whose anorexia nervosa represented 
less an act of cultural pressure for thinness than a pious 
attempt of individuality through starvation. Today’s pa- 
tients with anorexia nervosa strive less for spiritual attain- 
ment and more for perfectionism and physical aestheticism. 
Brumberg is careful not to confuse these two types. of 
anorexia nervosa but expounds on the similarities in the 
use of a woman’s body to make a statement, whether 
religious or perfectionistic. 

Eating in the 19th century oftentimes was more than 
just a biological response but again was culturally deter- 
mined as an act of gentility and discreet charm. Brumberg’s 
most salient point comes from her argument that in 
promoting a pervasive message that the relentless pursuit 
of thinness will provide beauty, success, and self-control, 
our modern culture has come a long way. 

For adolescents in particular, with the extreme pressure 
to form a unique self-identity yet adapt to cultural norms, 
the use of a concrete expression of self through thinness 
and fitness is quite attractive. The popular choice to rely 








on one’s body and the way one eats as a primary mode of: : 


self-expression does indeed appear similar to choices our’ 
female ancestors made during times of cultural chaos cies 


regarding female roles. 


It is hoped that Brumberg’s arguments will leave the... 


reader with an undeniable charge to challenge thoughtless 
consumerism and acceptance of this female stereotype. of 


beauty and thinness, not only personally but in the broader | 


social context as well. 
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- Neonatal Neutropenia 


Clinical Manifestations, Cause, and Outcome 


_ Jill E, Baley, MD; Eileen K. Stork, MD; 
- Phyllis I. Warkentin, MD; Susan B. Shurin, MD 


<< 0e Neutropenia, defined as an absolute 
neutrophil. count that falls below 
2.0 10°, is being identified more fre- 
quently In the newborn intensive care 
“unit and significantly Influences clinical 
decisions regarding therapy. We pro- 
spectively identified 119 episodes of 
‘Neutropenia In 87 infants (6% of admis- 
gions). Less than half of the episodes 
could be attributed to infections. The 
majority of noninfectious neutropenia 
episodes were related to specific peri- 
natal events or were of unknown cause. 
infants weighing less than 2500 g were 
more likely to have neutropenia than 
term infants (13% vs 3%, respectively) 
“and less likely to have neutropenia re- 
dated to bacterial Infections. Short-term 
si rvival (89% vs 95%) and long-term 
| > Survival (74% vs 77%) were not different 
-in infants with infectious diseases com- 
© pared with those with noninfectious dis- 
“eases. Mortality was highly correlated 
with the need for assisted ventilation 
(20%) or with an absolute neutrophil 
count of 0.5 x 10°/L (24%). We conclude 
< -that the cause of neutropenia and the 
-clinical condition must be carefully eval- 
uated before instituting aggressive ther- 
apy tor infection. 
H (AJDC 1988;142:1161-1166) 













leukocyte count is believed to be 
-77 the single most important aid for 
‘the early detection and screening of 
the septicemia. Neutropenia may be 
an important prognostic indicator for 

_ bone marrow depletion and mortality 
in sepsis.“* Reference values for the 
-= white blood cell (WBC) count have 
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been established for the first 28 days 
of life by Manroe and colleagues,’ us- 
ing 905 heel-prick specimens in which 
total WBC counts were determined 
for 434 healthy neonates. Although 
some preterm infants were included, 
the infants were primarily at term. 
The data of Manroe et alë demon- 
strated a peak in the total or absolute 
neutrophil count (ANC) at 12 to 14 
hours of age of 7.8 to 14.5x10L, 
followed by a gradual diminution of 
the ANC until a minimum value of 
1.8x107L was established at 72 
hours. The maximum value did not 
stabilize until 120 hours (5 days of age) 
at 5.4x10/L. This range (1.8 to 
5.4 10L) then stayed constant for 
the remainder of the 28 study days, 
with only 1% of neonates having counts 
falling outside this range. This range 
is remarkably similar to those estab- 
lished by other investigators.** 

There are conflicting data regarding 
the effect of prematurity on the leu- 
kocyte count. Several studies!*8.10-3 
have reported similar indexes in pre- 
term and term infants, but the gesta- 
tional ages and weights were not well 
documented and few infants weighing 
less than 1000 g at birth (or 30 weeks’ 
gestation) were included. There are 
even fewer data concerning the out- 
come of extremely immature infants 
with neutropenia. Before instituting 
aggressive, potentially harmful ther- 
apy for septicemia, the multiple causes 
of neutropenia and their outcome need 
to be considered. 

We have investigated 119 consecu- 
tive episodes of neutropenia in 87 in- 
fants, observed over a period of 20 
months, to determine the correspond- 
ing clinical and hematologic data and 
outcome of all infants with neutrope- 


nia in the neonatal intensive care: uni 
(NICU). 


PATIENTS AND METHODS: o 


This study prospectively identified 
infants with neutropenia among admissi 
to the NICU of Rainbow Babies an 
Childrens Hospital, Cleveland, during th 
20 months from June 1, 1983, through Jan 
31, 1985. Neutropenia. was defined as 
ANC caleulated from the complete bl 
cell (CBC) count, which fell below t 
ranges determined by Manroe et al 
episode of neutropenia was defined a: 
period from the first low ANC until t 
ANC was in the normal range (repeated at 
least once). A CBC count was obtained foi 
all infants on admission to the NICU, a 
any change in clinical condition, and al 
least weekly during the hospitalization. We 
were conducting a trial of granuloc 
transfusions for septic, neutropenic n 
nates, and all abnormal CBCs were 
ported to the investigators in a tim 
fashion. 

The CBC included a nucleated cell cou 
(Ortho ELT electronic counter, Ortho | 
agnostic Systems), platelet: count, and 
100-cell differential count (Wright-stai 
coverslip blood smear). The nucleated cell 
count represented the total WBC cou 
corrected for the presence of nucleated 
































each CBC count by multiplying the total 
WBC by the percentage of polymorphonu i 
clear leukocytes and band forms: Mel 
myelocytes were not included in the AN 
as they occurred so rarely, and their o 
sion did not affect the ANC. An immatu 
to-total (I-T) neutrophil ratio was also cal- 
culated for each CBC count as the combined 
percentiles of immature neutrophils (band 
forms, metamyelocytes, and myelocytes) 
divided by the total percentage of neutro 
phils in the peripheral blood. Once neutro- 
penia was identified in an infant, CBC 
counts were repeated and then examined 
daily or every other day for ANC, 1 
neutrophil ratio, and platelet count. 
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Neutropenie episodes were defined as 
“infectious” if the infant had an associated 
al or bacterial infection identified by 
central culture, pneumatosis intestinalis on 
abdominal roentgenogram, or pneumonia 
on chest roentgenogram. Blood and cere- 
‘brospinal fluid bacterial cultures and uri- 
nary latex agglutination were performed 
for all infants with neutropenia. Nasopha- 
‘ryngeal and urinary viral cultures and stool 
rotazyme tests were performed when clin- 
ally indicated. All neutropenic episodes 
at could not be correlated with bacterial 
‘viral infections, necrotizing enterocolitis 
(NEC), or pneumonia were categorized as 
noninfectious. Episodes of neutropenia in 
infants who had abdominal distention and 
guaiac-positive stools, but normal abdomi- 
nal roentgenograms and no pathogens iso- 
‘lated from stool specimens, and who were 
uccessfully refed within three days, were 
considered to be of unknown cause. Short- 
term mortality was defined as a death 
_- occurring during the neutropenic episode 
and long-term mortality as a death occur- 
ring before discharge. 

Statistical analysis of clinical and hema- 
tologic data was performed using analysis 
of variance, the Student t test, and the x? 
test. All results are expressed as the 
mean + SD. 






































RESULTS 


© Over. 20 months, we prospectively 
identified 119 episodes of neutropenia 
in 87 infants, representing 6% of all 
NICU admissions. The mean gesta- 
tional age and birth weight were 
31.6+4.4 weeks and 1612+ 852 g, re- 
spectively. 


‘Infectious vs Noninfectious Causes 


‘More than 60% (73/119) of the total 
‘episodes were considered noninfec- 
‘tious. Isoimmune (one episode), post- 
operative (three episodes), and post- 
exchange transfusion (three episodes) 
neutropenia represented only 6% of 
the noninfectious episodes. Nearly 
half (n=34) of the episodes were re- 
ted.to the perinatal complications. 
ie remaining 44% (n = 32) of the non- 
fectious episodes were of unknown 
ause. All of these infants had negative 
bacterial cultures, and all but three of 
these infants were treated for less than 
three days with antibiotics. 

Less than half of the episodes were 
infectious in.origin. One fifth of these 
< episodes occurred in infants with pos- 
-itive viral cultures," predominantly. 
© “cytomegalovirus. Seventeen infants 









1162 AUDC—Vol 142, Nov 1988 





with NEC represented 35% of these 
episodes. Bacterial infections (17 epi- 
sodes) accounted for another 35%. 
Two infants had bilateral infiltrates 
consistent with pneumonia on chest 
roentgenogram, that failed to clear on 
subsequent films. 

A comparison of the infants with 
infectious and noninfectious neutro- 
penia was made. Infants with infec- 
tious neutropenia were of older ges- 
tational age (82.0+4.8 weeks) than 
infants with noninfectious neutrope- 
nia (30.3+3.8 weeks) (P<.05). They 
also tended to be of larger birth weight 
(1.7+ 1.0 kg) than infants with nonin- 
fectious neutropenia (1.4+0.7 kg) 
(P=.051), but this did not reach sta- 
tistical significance. There were no 
significant differences between the 
two groups with respect to race, sex, 
route of delivery, one- and five-minute 
Apgar scores, duration of hospital 
stay, the number of infants with plate- 
let counts of less than 100 x 10%/L, 
the day of onset, or the duration of the 
neutropenia. The infants with infec- 
tious episodes had significantly lower 
total WBC counts (3.2+2.0 vs 
5.6+3.5 x 107L, P<.0001, and ANCs 
(0.5+0.4 vs 0.9+0.4x107L poly- 
morphonuclear leukocytes, P<.0001), 
and higher I-T ratios (0.72+0.24 vs 
0.48+0.82«107L, P<.0001), but 
these values did not constitute a dif- 
ferentiation that was clinically useful 
in individual cases. Short-term sur- 
vival (89% vs 95%) and long-term sur- 
vival (74% vs 77%) were not different 
in infants with infectious diseases 
compared with those with noninfec- 
tious diseases, respectively. 


Neonatal Neutropenia as 
Related to Cause 


Infants with bacterial infection—re- 
lated neutropenias had higher birth 
weight (2.2+1.1 kg) and gestational 
age (34.0+0.5 weeks) than infants 
with neutropenia associated with ei- 
ther viral infections (1.5+0.8 kg; 
31.2+4.6 weeks) or NEC (1.2+0.6 kg; 
30.0+3.8 weeks) (P<.05). The onset 
of neutropenia due to bacterial and 
viral infections (days 1 and 3 of life, 
respectively) was considerably earlier 
than that due to NEC (20 days of life) 
(P<.05, x*). The WBC count was sig- 
nificantly higher and the I-T ratio was 


lower in infants with viral infections, 
but the magnitude of these differences 
was not sufficient to differentiate viral 
and bacterial infections (Table 1). 
There were no differences in the ANC 
or platelet counts. 

Thirty-four infants had neutrope- 
nia at birth. Their birth weights 
(1.4+0.7 kg) and gestational ages 
(30.3 + 3.9 weeks) did not differentiate 
them from the infants with neutrope- 
nias of unknown cause (1.2+0.4 kg; 
30.0+3.3 weeks) or infectious cause. 
They all had negative cultures but had 
multiple complications of pregnancy, 
labor, and delivery, although the Ap- 
gar scores were not significantly dif- 
ferent from the other groups. 

Maternal complications included 
pregnancy-induced hypertension 
(29%), most frequently treated with 
methyldopa (Aldomet); bleeding from 
placenta previa or placenta abruptio 
(23%); ruptured amniotic membranes 
for longer than 24 hours before deliv- 
ery (29%); and infection (27%). Neo- 
natal complications included respira- 
tory distress (92%) from respiratory 
distress syndrome in 24 infants and 
transient tachypnea of the newborn in 
seven infants; grades 3 to 4 intraven- 
tricular hemorrhage (24%); metabolic 
acidosis (62%), usually related to as- 
phyxia (Apgar score, <6) (62%) and 
respiratory acidosis related to the lung 
disease (41%). More than half of the 
infants (56%) required immediate in- 
tubation for resuscitation. 

Twenty-five infants had 32 episodes 
of neutropenia of unknown cause. Six 
of these episodes occurred in infants 
with the onset of guaiac-positive stools 
and abdominal distention. Abdominal 
roentgenograms did not show either 
pneumatosis intestinalis or signs of 
NEC. Stool cultures were negative. 
These infants were all refed, without 
complications, after a three-day intes- 
tinal rest. One infant was in shock, 
with hypernatremic dehydration and 
cardiac arrest, and another was dying 
consequent to birth asphyxia and mul- 
tiple malformations (onset of neutro- 
penia on day 8 of life). Apart from 
these eight episodes, three episodes 
were accompanied by an increase in 
apneas and bradycardias, two. with 
tachycardia and two with congestive 
heart failure. Fifteen: episodes. oc- 
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Table 1.—A Comparison of the Hematologic Data of the Infectious and Noninfectious 
Causes of Neonatal Neutropenia* 


Infectious 


Bacterial 


Hematologic Data 


White blood cell count, 
x 10°/L 


Absolute neutrophil 
count, x 10°/L 


Immature-total neutrophil 


2.8+1.9 


0.6+0.4 


ratio 0.77+0.20 0.51+0.22t 


Platelet count, No. 
<100 x 10°/L 5 


*All values are the mean + SD. 


Viral 


4.4+2.5T 


0.6+0.3 





Data by Cause 
Noninfectious 


Birth 
Related 


Necrotizing 


Enterocolitis Unknown 


2.6+1.6 4.5+1.8 7.2+4.4f 


0.5+0.4 0.8+0.4 1.1+0.044 


0.83+0.19 0.50+0.33 0.31+0.28t 


9 10 6 


+P<.05, compared with the other infectious causes. 


+P<.05, compared with birth-related causes. 





No. of 
Episodes 


Diagnostic 
Category 









Infectious 49 
Viral 10 
Necrotizing enterocolitis 17 
Bacterial 17 

Noninfectious 70 
Birth related 34 
Unknown 32 


Total 


Table 2.—Duration of Neutropenia in 119 Consecutive Episodes of 
Neonatal Neutropenia 








Duration, d 
(Mean+ SD) 


% of Episodes Lasting 
Longer Than 1 wk 





43.8 +38.5* o 







5.9+8.1 70.6 
22+24 88.2 
4.6+9.2 79.4 
22.5+44.8 65.6 












12.5+ 28.8 





*P<.05, when compared with the other causes within the category. 


Table 3.—Neutropenic Episodes in Term Infants Compared With 
Low-Birth-Weight Infants* 


>2500 g 
. (3) vn a (19) 


Incidence 

Infants 

Episodes 

Episodes with infectious causes 


Mortality of infants 
Short-term 


Long-term 


15 (17.2) 
15 (12.6) 
12 (80.0) 


2 (13.3) 
2 (13.3) 


No. (%) by Birth Weight 


<2500 g 


72 (82.8) 
104 (87.4) 
33 (31.7) 


7 (9.7) 
16 (22.2) 





*Term infants are defined as those weighing more than 2500 g; low-birth-weight infants, those 
weighing less than 2500 g. NS indicates not significant. 


curred in asymptomatic infants and 
were discovered on a routine CBC 
count. Although the duration of the 
neutropenia in these infants was sig- 
nificantly longer (Table 2) than all the 
other categories of neutropenia, ex- 
cept viral infections, most (n=27) of 
these episodes lasted only one to four 
days. 

Finally, three infants had neutro- 
penia lasting three to eight days after 
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multiple exchange transfusions, three 
infants had postoperative neutrope- 
nia, and one had isoimmune neutro- 
penia. 


Comparison of Neutropenia 
by Birth Weight 
We found that the low-birth-weight 
(LBW) infants (those weighing less 
than 2500 g) admitted to the NICU 
had a higher incidence of neutropenia 


than the infants with birth weights 
greater than 2500 g (13% vs 3% inci- 
dence, respectively; P<.001) (Table 
3). Multiple episodes of neutropenia 
occurred in 20 LBW infants and were 
more common in the very LBW infants 
(those weighing less than 1500 g). 
None of the term infants experienced 
more than one episode of neutropenia. 
Although there was no difference be- 
tween term and LBW infants with 
neutropenia in either short- or long- 
term survival, the term infants were 
more likely to have neutropenia of an 
infectious cause, compared with the 
LBW infants (80% vs 32%, respec- 
tively; P<.05). Also, more LBW in- 
fants had episodes of neutropenia of 
unknown cause (P<.05), compared 
with term infants (Fig 1). 


Comparison of Neutropenia 
by Race 


The incidence of neutropenia was 
similar in black infants and white in- 
fants (59% vs 41%, respectively). 
However, black infants were more 
likely than white infants to have birth- 
related neutropenia with negative cul- 
tures (51% vs 22%, respectively; 
P<.01) and less likely to have bacterial 
infection-related neutropenia (12% vs 
31%, respectively; P<.05). 


The Onset and Duration 
of Neutropenia 


Neutropenia was most likely to oc- 
cur in the first week of life (55.5%), 
with 43% of the total episodes begin- 
ning on the first day of life. The inci- 
dence of episodes of neutropenia oc- 
curring in subsequent weeks of life 
decreased dramatically after the first 
week (Fig 2). 

The duration of the neutropenia 
ranged from one to 205 days (Table 2). 
The median duration was only two 
days, and 70% of all the episodes lasted 
less than one week. Among the infec- 
tious causes, viral neutropenia lasted 
significantly longer than neutropenia 
related to either NEC or bacterial 
infections (P<.01). Similarly, among 
the noninfectious causes, the episodes 
of unknown cause lasted longer than 
the birth-related episodes (P<.05). 

Ninety-four of the episodes of neu- 
tropenia consisted of at least two low 
ANCs. Twenty infants had 25 neutro- 
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Bacterial 


Birth Related Unknown 


Fig 1.—Comparison of episodes of neutropenia in low-birth-weight and term neonates 
indicates that low-birth-weight infants are significantly less likely to have neutropenia 
secondary to bacterial infection and more likely to have neutropenia of unknown cause. 
Open bar indicates infants with a birth weight of greater than 2500 g; solid bar, infants with 
a birth weight of less than 2500 g; NEC, necrotizing enterocolitis; and asterisk, P<.05. 


Table 4.—The Survival of the Neutropenic Episode According to the 
Degree of Neutropenia* 


No. of 
Neutropenic 
Episodes 


ANC Category, 


x 10°/L 


Survival, %t 


ANC, x10°/L 
(Mean + SD) 


1.6+0.1 


Short-term Long-term 


1232+ 129 


*ANC indicates absolute neutrophil count. 





0.7+0.2 
0.2+0.2 


+Several infants had multiple episodes of neutropenia. Therefore, long-term survival of each episode 
differs slightly from long-term survival of each infant experiencing neutropenia (79%). 


$P<.05 


penic episodes in which there was only 
asingle low ANC. In most cases, there 
was a delay before the second CBC 
count was obtained, usually longer 
than six to eight hours. Twelve epi- 
sodes occurred, with the first CBC 
count obtained after birth, and ap- 
peared to be related to the complica- 
tions of pregnancy, labor, and de- 
livery. These infants had an ANC of 
0.9+0.4x10%/L and an I-T ratio of 
0.48+0.35. The second WBC count 
was usually normal or high, with a left 
shift. Five infants were infected: two 
with Escherichia coli, one with Kleb- 
siella pneumoniae, one with group B 
Streptococcus, and one who showed 
new infiltrates on chest roentgeno- 
gram. The ANC of this group was 
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0.9+0.4 x 10/L, with an I-T ratio of 
0.64+0.19. The second ANC was high 
or normal, with a left shift by I-T 
ratio. Finally, there were eight epi- 
sodes of neutropenia in five infants 
who had an ANC of 1.4+0.02 x 10/L 
and an I-T ratio of 0.30+0.18. Each 
of these infants had other episodes of 
neutropenia separated from this epi- 
sode by a few weeks of normal ANCs. 


Mortality of Infants With 
Neutropenia 


The overall, short-term mortality of 
the episodes of neutropenia was 10% 
(9/87). The overall, long-term mortal- 
ity was 21% (18/87). These nine addi- 
tional deaths all occurred in LBW 
infants with complex medical prob- 


lems. Birth weight, gestational age, 
race, sex, and cause of neutropenia 
were all independent of mortality, as 
determined by contingency table. The 
need for assisted, mechanical ventila- 
tion was highly correlated with mor- 
tality (20% [9/44] mortality, P<.005). 

The episodes of neutropenia were 
also categorized according to the de- 
gree of neutropenia (Table 4). Of 119 
episodes, the lowest ANC in nine epi- 
sodes was greater than 1.5 x10°/L. 
Short- and long-term survival was 
100%. The lowest ANC in 29 episodes 
was 1.0 to 1.5 x 10°/L. Short-term sur- 
vival remained at 100%. Long-term 
survival dropped to 93% (27/29). Sim- 
ilarly, when the ANC was 0.5 to 
1.0x10°/L, the short-term survival 
was still 98% (46/47), but long-term 
survival was only 85% (40/47). When 
the ANC fell to 0.5x10°/L or less, 
both short-term (76% [26/34]) and 
long-term (59% [20/34]) survival 
dropped significantly (P<.05). 

We were simultaneously conducting 
a prospective, randomized trial of 
buffy-coat transfusions in neonates 
with neutropenia with presumed sep- 
sis. Only 31 of these 87 infants with 
neutropenia were eligible for this trial. 
Eligibility criteria included two suc- 
cessive ANCs of less than 1.5 x 10°/L 
prior to randomization and either the 
signs and symptoms of fulminant sep- 
sis, accompanied by shock and result- 
ing in mechanical ventilation, or roent- 
genographic confirmation of NEC, as 
evidenced by intestinal pneumatosis, 
with or without biliary tree air on 
abdominal roentgenogram. All nine 
short-term deaths occurred in study- 
eligible infants. There were no infants 
whose condition worsened after the 
diagnosis of neutropenia and pro- 
gressed in severity until they met the 
study criteria. 


COMMENT 


The presence of neutropenia in ne- 
onates, as defined by Manroe and col- 
leagues,‘ is being used with increasing 
frequency in clinical decisions. These 
decisions include an assessment of the 
probability of sepsis,'* the necessity 
for performing a bone marrow aspira- 
tion to determine prognosis,** and the 
need for adjuvant therapy, which 
might include fresh-frozen plasma, 
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gamma globulin therapy, and ex- 
change or granulocyte transfusions, in 
addition to antibiotic and supportive 
therapy alone. Therefore, it becomes 
necessary to determine the incidence, 
time of onset, duration, causes, and 
prognosis of neutropenia in both af- 
flicted term and preterm infants. 

Our 6% overall incidence of neutro- 
penia was much higher than expected. 
The frequency of neutropenia in- 
creased significantly with diminishing 
birth weight and was greatest in in- 
fants weighing less than 1000 g (30%). 
Several interpretations are possible. 
The reference ranges established by 
Manroe et alë or Xanthou’ were based 
on data obtained from infants weigh- 
ing more than 1500 g. The higher 
incidence of neutropenia of unknown 
cause in LBW infants compared with 
term infants in our study may reflect 
the inapplicability of these values for 
immature infants. Lloyd and Oto” ex- 
amined serial CBC counts in “healthy” 
infants younger than 33 weeks’ gesta- 
tional age (mean birth weight and 
gestational age, 30.4 weeks and 
1510 g, respectively) and found that 
from 12 hours to 5 days of age, one 
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Fig 2.—Neutropenia is most likely to occur in first week of infant's life, with 43% of 


episodes occurring on first day. 


Week of Life 





third of the infants had leukocyte 
counts outside the ranges established 
by Manroe et al and Xanthou,’ and 
initially most of the values were low. 
Similarly, Coulombel et al" found 
lower ANCs in infants younger than 
32 weeks of gestational age, compared 
with those who were 32 to 37 weeks 
and older than 37 weeks of gestational 
age. The rate of decrease in the ANC 
24 hours after birth was greater in the 
more mature infants so that the counts 
were similar by four days of life. How- 
ever, Coulombel et al studied only six 
infants younger than 30 weeks of ges- 
tational age. There was no long-term 
follow-up of these infants. The longest 
study period was that of Manroe 
et al, who followed up the infants’ 
CBC counts for up to one month after 
birth. Thus, neutropenia in LBW in- 
fants may be partly due to physiologic 
causes. 

Alternatively, the normal reference 
ranges may be applicable to LBW 
infants who truly have a higher inci- 
dence of neutropenia, influenced by 
either an increased incidence of sepsis 
or an increased responsiveness to en- 
vironmental factors. Our data do not 


support the supposition that an in- — 
creased incidence of sepsis is respon- — 


sible for the increase in neutropenia 


in LBW infants, who, in fact, were — 


significantly less likely (P<.05) to have 


an infectious cause identified. Envi- © 
ronmental factors undoubtedly do play — 


a role, possibly by release of or deple- — 


d 


tion of the marginating pool. Cer- | 
tainly, the very LBW infant is more 
likely to have had complications of 


pregnancy, labor, and delivery; re- — 


mained hospitalized longer; experi- 


enced more invasive procedures; and — 


| 


| 


been given more antibiotics and other _ 


drugs. 


The outcome of neonatal neutrope- | 


nia is equally important as the inci- 


A 


dence. Neither the short-term sur- 


vival nor the long-term survival was 


different with respect to episodes of — 


infectious compared to noninfectious 


causes. The decrease in long-term sur- _ 


vival reflected the deaths of infants 
with multiple medical problems rather 
than sepsis. The need for assisted, 
mechanical ventilation predicted a 
20% mortality, and an ANC falling 
below 0.5 x 10°/L predicted a 24% mor- 
tality. No other factors correlated well 
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ith outcome. It should also be noted 
at both the short- and long-term 


ry is higher than might be expected 
rom previous reports,**"> which focus 
rimarily on term infants. 

Half of neonatal neutropenia was 
ot proved to be infectious in origin. 
. few of the noninfectious causes were 
ily identified and included isoim- 
ne neutropenia and neutropenia 
owing exchange transfusions or 
ery. The birth-related episodes 
urred in infants with multiple peri- 
atal complications. Neutropenia has 
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previously been correlated with some 
of the following factors: maternal hy- 
pertension, periventricular hemor- 
rhage, severe asphyxia, and reticulo- 
cytosis.*" 

In summary, both the incidence of 
neonatal neutropenia and the survival 
of affected infants were surprisingly 
high. More than half of the episodes 
of neutropenias were noninfectious in 
origin, but these could not be differ- 
entiated from those of infectious cause 
on the basis of the CBC count. Neu- 
tropenia in LBW infants may have a 
physiologic basis. Low-birth-weight 
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_ Chronic Osteomyelitislike Disease With 
- Negative Bacterial Cultures 


Pirkko Pelkonen, MD; Soini Ryöppy, MD; Jaakko Jääskeläinen, MD; 
» Juhani Rapola, MD; Heikki Repo, MD; Ilkka Kaitila, MD 


©: During a seven-year period we ob- 
served 14 children who had chronic os- 
teomyelitisiike disease. The bacterial 
-cultures from the bone lesions were 
~ negative. In eight patients the findings 
were compatible with chronic recurrent 
multifocal osteomyelitis (CRMO), in four 
< Ahe findings were compatible with 
-c chronic sclerosing osteomyelitis of 
Garré, and two had osteomyelitis of the 
_ elavicte. In patients with CRMO, lympho- 
cyte subpopulations, the responses to 
mitogens, and the chemotactic and che- 
mokinetic responses showed no consis- 
tent abnormalities. After a mean follow- 
up of 4.5 years (range, one to ten years), 
all. four patients with osteomyelitis of 
Garré were symptomatic, and two had 
complications. Only two of the eight 
patients with CRMO had active disease. 
~The course had been complicated by 
growth disturbances in one patient and 
by thoracic outlet syndrome in another. 
Wegener's granulomatosis later devel- 
oped in a patient with CRMO. 
(AJDC 1988;142:1167-1173) 





; Bore affections resembling hema- 
togenous osteomyelitis but char- 
acterized by a silent and chronic 

_ course were first recognized by Garré 
¿nearly 100 years ago,' when bacterio- 
logic, radiologic, and histologic meth- 
‘ods were not available. His name was 
later linked with chronic lesions situ- 
ated mainly in the diaphyses of long 
tubular bones, ie, osteomyelitis of 
Garré (OMG). Bacteria usually do not 
grow in these lesions; roentgenograms 
show marked sclerosis, and micro- 
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scopic examination shows features of 
chronic osteomyelitis.?° Osteomyelitis 
of Garré is differentiated from chronic 
osteomyelitis of staphylococcal origin, 
which has also been called primary 
chronic osteomyelitis or primary sub- 
acute osteomyelitis because of the ab- 
sence of acute symptoms at onset.** 
On histologic examination, chronic 
staphylococcal osteomyelitis often 
shows an abundance of plasma cells,’ 
and this was the finding also in three 
of the four cases of “subacute and 
chronic ‘symmetrical’ osteomyelitis” 
reported in 1972 by Giedion and col- 
leagues.” However, a bacterial cause 
was verified in only one of their pa- 
tients. Their report has been followed 
by a number of others describing chil- 
dren as well as a few adults with 
similar clinical and radiologic features 
and with variable histologic and neg- 
ative bacteriologic findings." Today, 
chronic recurrent multifocal osteo- 
myelitis (CRMO) is an accepted 
entity” with well-defined clinical and 
radiologie characteristics.**° Aware- 
ness of these two conditions will save 
the patient from repeated radiologic 
investigations and unnecessary chem- 
otherapy. 

We observed 14 patients who had 
chronic osteomyelitis without a proved 
bacterial cause. We report the findings 
and outcomes in these 14 patients and 
the results of immunologic evaluation 
of the eight patients with CRMO in 
this group of 14. 

PATIENTS AND METHODS 


We studied 14 patients at the Children’s 
Hospital, University of Helsinki, from 1977 
through 1983. The ages of the patients at 
onset of symptoms ranged from 3 to 13 
years (Table 1). Ten were girls. All patients 
had osteolytic bone lesions on roentgeno- 
grams. Bacterial cultures of biopsy speci- 
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mens obtained from 13 of the 14 patients 
were negative for both aerobic and anaer. 
obic bacteria. One patient had. a. silent 
course and the lesions healed without. an: 
tibiotic treatment. Mycobacterial cultu 
of nine biopsy specimens and mycologi 
cultures of two biopsy specimens were. 
negative, as were blood cultures obtained | 
from four patients. 

Chemotactic and chemokinetic.. re 
sponses of neutrophils to zymosan-treated 
serum and to N-formyl-methionyl-leucy 
phenylalanine were studied as described 
previously." Lymphocyte subpopulations 
were quantitated by using monoclonal 
tibedies, and lymphocyte responses to op- 
timum concentrations of phytohemagglu- 
tinin, concanavalin A, and pokeweed 
mitogen were determined by using a ¢ 
ventional lymphoblastoid transformatio 
assay. Skin testing was done by tsi 
increasing doses of purified protein deriv 
ative of tuberculin (1 to 100 tubereulin 
units, State Serum Institute, Copenhagen 
and Candida albicans antigen (Dermato- 
phytin “O,” 1:500 to 1:5, Hollister-Stier, 
Berkeley, Calif). In Finland, purified pr 
tein derivative is applicable to the study'9 
delayed hypersensitivity, as all children are 
vaccinated with bacille Calmette Guérin 


RESULTS 


Based on the clinical and radiolog 
criteria presented: by Björkstén and 
Boquist,” the diagnosis of CRMO. was 
established in eight patients, and the 
findings were consistent with those. of 
OMG in four patients (Table 1). Two 
children had a clavicular lesion only. © 
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Clinical Features 
Pain in an ankle or knee with or 





quent presenting symptom of both 





CRMO and OMG (Table 1). Incapaci- 
tating back pain with limitation of 
movement was present for three _ 
months in patient 2 before swelling of | 

the clavicular region occurred. Lower | 













gee dala oe 


ae 


1/M/9 
2/F/11 
3/F/9 


4/F/6 
5/F/9 


6/F/8 
TIFI4 
8/F/5 


9/F/13 
10/F/10 


11/M/11 
12/F/9 
13/M/3 
14/M/7 


Clavicle 
R 


L 


Humerus 
R 


L 


Radius 
Right proximal 


Distal 
R 


L 
Left proximal ulna 


Femur 
Right proximal 


Distal 
R 


L 


Tibia 
Proximal 


Distal fibula 
R 


is 
Metatarsals and phalanges 


E 
Pelvis 


Patient No./Sex/ Principal Symptoms at Duration of Duration of 
Age at Onset, y Presentation Symptoms, y Follow-up, y 


Ay 


Chronic Recurrent Multifocal Osteomyelitis 


Pain and swelling of foot 


Severe back pain 


Knee pain for 1 mo, acute high fever 
with cramping pains in legs 


Pain and swelling of ankle 


Low-grade fever, tiredness, “muscle 
pains,” swelling of clavicle 


Ankle pain for 2 wk, acute high fever 


Pain in ankle 


Pain in lumbar region, swelling of ankle 


Clavicular Osteomyelitis 


Swelling of clavicle 
Swelling of clavicle 


1 
4 
4 


1 


Chronic Sclerosing Osteomyelitis of Garré 
5 


Pain in knees 
Pain in knee 


Valgus deformity of knees 


Swelling of right leg 


Total No. of Lesions 
*R indicates lesions detected in roentgenograms; parentheses, asymptomatic lesions; and B, lesions detected by bone scan only. 


tOne lesion. 


Two lesions. 
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§Three lesions. 





back pain coincided with the onset of 
ankle pain in patient 8. The onset of 
CRMO was usually insidious, but dur- 
ing the first four weeks of skeletal 
symptoms, three patients had a short 
period of fever that was accompanied 
by cramping “muscle pains” in two of 
them. Varicella was recorded one 
month prior to onset in patient 5. 
Patient 9 had had a candidal infection 
of the fingernails during the previous 
year, and an osteitic lesion of the distal 
III phalanx had been explored four 
months before the clavicular swelling 
occurred and C albicans grew. A bi- 
opsy specimen from the osteomyelitic 
clavicle was stained and cultured for 
C albicans, with negative results. 

The clinical picture at onset was 
suggestive of pauciarticular juvenile 
rheumatoid arthritis in three patients 
with CRMO, and patient 11 with OMG 
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had been treated for juvenile rheu- 
matoid arthritis (JRA) for five years 
before a tibial osteolytic lesion was 
observed. His symptoms had been 
mainly nightly joint pains, with occa- 
sional mild swelling. Results of anti- 
nuclear antibody and rheumatoid fac- 
tor tests were negative. In the other 
three patients with OMG, a bone tu- 
mor was suspected at referral, on 
radiologic grounds. 

In ten patients new bone lesions 
developed later, most of them adjacent 
to the knee or ankle (Table 2). Alto- 
gether, the clavicle was involved in 
five patients, and the small bones of 
the feet only in three patients. Five 
patients had back pain and two had 
chest pain, but in none of them was a 
corresponding bone lesion verified ra- 
diologically, although a bone scan was 
performed in all patients but one. 
Exacerbation of the symptoms in pre- 
viously involved bones was a promi- 
nent feature in all patients. In pa- 
tient 2 the clavicle was reexplored 
twice because of recurring swelling, 
heat, and redness, with intense pain. 
Staphylococcus epidermidis grew 
from the second biopsy specimen but 
was considered to be due to contami- 
nation. 

Pustulosis palmoplantaris was 
noted in patients 1 and 3, and it coin- 
cided with clinical activity of the bone 
lesions. In patient 4, psoriasis was 
diagnosed after the bone disease sub- 
sided. 


Laboratory Findings 


The peak erythrocyte sedimenta- 
tion rates (ESRs) of the patients 
ranged from 9 to 89 mm/h (mean, 
51 mm/h). The C-reactive protein 
(CRP) levels were below 20 mg/L in 
eight patients and ranged from 25 to 
70 mg/L in five. Clinical activation of 
CRMO was associated with an in- 
crease in ESR above 30 mm/h in all 
patients but one, but an increase in 
the CRP level was noted only in two 
patients. It was probably due to a 
purulent sinusitis in one. Neither ane- 
mia nor leukocytosis was observed, 
and the serum calcium, phosphorus, 
and alkaline phosphatase values were 
normal for age. Serologic studies gave 
few positive results (Table 3). 
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~ Table 3.—Results of Serologic Tests 


IgM rheumatoid factor 

Antinuclear antibodies 
Antistreptolysin O 

Antistaphylolysin 

Teichoic acid antibodies 

Antibodies to common enteric antigen 
Yersinia antibodies 

Salmonella antibodies 

Viral antibodies, paired sera 





Immunologic Findings 


Serum IgG, IgA, and IgM levels 
were either elevated (IgG in three 
patients, IgM in one) or normal for 
age in the 12 patients studied. Com- 
plement components C3 and C4 were 
normal in the 11 patients tested. Neu- 
trophil function was studied in five 
patients with CRMO (patients 1 
through 5), and neutrophil chemotac- 
tic and chemokinetic responses to zy- 
mosan-treated serum and N-formyl- 
methionyl-leucyl-phenylalanine were 
normal (84% to 117% of the control 
cells), as was the chemokinetic activity 
of the patients’ sera (84% to 108% of 
the control sera). In the four patients 
studied (patients 1 through 8 and 5), 
the numbers of T cells, B cells, and 
subsets of T cells, including T-helper 
(CD4+) and T-suppressor (CD8+) 
cells, were all normal, as were the 
CD4/CD8 ratios. The responses to the 
mitogens were normal or enhanced in 
two patients; in patient 3 the response 
to phytohemagglutinin was 27% of the 
control, and in patient 1 the response 
to pokeweed mitogen was 59% of the 
control, whereas the responses to the 
two other mitogens were normal in 
both patients. All seven patients who 
had skin testing (patients 1 through 5, 
7, and 8) reacted to purified protein 
derivative of tuberculin and/or C al- 
bicans. 


Radiologic Findings 


In patients with CRMO, three to ten 
bone lesions developed during obser- 
vation (Table 2). They were initially 
metaphyseal, well-defined, small os- 
teolytic areas with some sclerosis of 
the borders (Fig 1). Sclerosis in- 
creased during healing but disap- 
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No. Positive/ 
No. Tested 


Value for 
Positive Result 


=1:128 

=1:20 

=200 U/mL 

=3.2 U/mL 

=1:8 

=1:4096 

=1:160 

=1:160 

Fourfold increase 





ae 


Fig 1.—Roentgenogram of left knee of 
patient 3, who had chronic recurrent multi- 
focal osteomyelitis. Osteolytic and slightly 
sclerotic metaphyseal changes were pres- ` 
ent three months after onset of symptoms. 


peared later. Periosteal new bone for- 
mation was seen in metatarsal and 
clavicular lesions. 

In OMG, the initial cystic lesions 
were surrounded by intensive sclero- 
sis, and there was periosteal new bone 
formation. When new metaphyseal 
bone formed it was normal, and the 
lesions became more diaphyseal with 
time (Fig 2). 

The clavicular lesions mainly af- 
fected the medial end of the clavicle 
and were similar in patients with 
CRMO and in the two patients with 
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Fig 2.—Left, Roentgenogram of left knee in patient 11, who had osteomyelitis of Garré. Osteolytic 
areas surrounded by diffuse sclerosis were present in tibial metaphysis. Right, Same lesion 18 
months later. Periosteal reaction and intense sclerosis were present in metaphysis except for zone 
of new bone formation adjacent to epiphyseal plate. 


solitary clavicular lesions. Initial lytic 
lesions were associated with periosteal 
new bone formation, which in some 
cases was considerable (Fig 3). 

Asymptomatic bone lesions were 
detected in roentgenograms and bone 
scans (Table 2). 


Histologic Findings 


Histologic lesions reflected differ- 
ent stages of chronic, unspecific oste- 
omyelitis. Inflammatory lesions var- 
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ied from fresh granulation tissue to 
dense fibrosis. The bone changes were 
reactive to inflammation. Osteoblasts 
and osteoclasts associated with bone 
trabeculi and occasional osteoid for- 
mation were present in some cases. A 
quiescent inflammation with a small 
number of lymphocytes and plasma 
cells was the most common lesion. No 
frank necrosis, granulomas, or specific 
patterns of inflammation were ob- 
served. 


Treatment and Outcome 


Two patients with OMG were 
treated with clindamycin hydrochlo- 
ride for five and 22 months, respec- 
tively, following the initial biopsy. In 
the patient treated for 22 months, a 
new osteolytic lesion developed at the 
end of the treatment period. A third 
patient with OMG received a short 
course of erythromycin base, and a 
patient with CRMO received a three- 
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Fig 3.—Left, Tomogram of right clavicle shows lytic changes and sclerotic bone reaction (patient 2). 
Right, Periosteal new bone formation was present three months later. 


> 
Fig 4.—Left, Lytic changes and periosteal reaction of the fourth metatarsal bone in patient with 
chronic recurrent multifocal osteomyelitis. Right, Premature closure of growth plate and shortening 
of metatarsal bone were present later. 

ïX 
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month course of antituberculous treat- 
ent. The other patients were treated 
ith nonsteroidal anti-inflammatory 
drugs or without drug treatment. Glu- 
cocorticoid treatment was not used. 
Four patients had complications at- 
ributable to bone lesions, and two of 
hem needed corrective surgery. In 
atient 2, thoracic outlet syndrome 
eveloped because of thickening of the 
lavicle (Fig 3, right). Resection of the 
rst rib was performed, which re- 
eved the symptoms. Patient 9 had 
milar but more mild symptoms. Pa- 
ent 3. had growth disturbances of the 
es due to premature closure of the 
epiphyses (Fig 4). Patient 13 fractured 
is femur while skiing. In patient 14, 
a marked valgus deformity of the an- 
kle, caused by tibial overgrowth, re- 
quired osteotomy. 
At the end of the observation period, 
ll four patients with OMG were still 
ymptomatic, with recurrences of pain 
nd swelling, in contrast to only two 
of the eight patients with CRMO. 
After follow-up was completed, at 
the age of 17 years, patient 2 was 
mitted to another hospital because 
f severe anemia and proteinuria. A 
enal biopsy specimen revealed cres- 
cents in two thirds of the glomeruli. 
he right clavicle was reexplored; on 
istologic examination, no active in- 
ammation was present. She was 
treated with glucocorticoids, azathio- 
prine, and apheresis. One year later, 
a biopsy specimen of a pharyngeal 
tumor showed findings compatible 
with Wegener's granulomatosis. 


COMMENT 


Twelve of the 14 patients with 
chronic osteomyelitislike lesions were 
onsidered to have the two described 
entities, ie, eight patients had CRMO 
and four had OMG. Distinction be- 
tween CRMO and OMG was based 
ainly on radiologic findings, which 
ave been clearly defined in previous 
ports. Clavicular involvement is 
equent in CRMO®%; one patient with 
only: bilateral clavicular lesions was 
reported to have CRMO,”* and another 
with . unilateral involvement had 
MG.: Therefore, no attempt was 
‘made to classify further our two pa- 
tients who had only clavicular lesions. 
‘Selerotic lesions of the clavicle in chil- 
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dren have been reviewed recently. . 

The patients for the present series 
were selected on the basis of radiologic 
findings suggestive of osteomyelitis 
and a lack of evidence for a bacterial 
cause. Routine bacterial cultures do 
not guarantee that osteornyelitic le- 
sions are noninfectious or even non- 
bacterial in origin.” Antibodies to a 
number of bacterial antigens were 
measured in the majority of the pa- 
tients, but few positive results were 
obtained, and no single pathogen can 
be suspected on the basis of these 
results. Previous reports also listed a 
variety of serologic tests with mostly 
negative results.*47 Elevated anti- 
streptolysin O titers occur in older 
children with various bone and joint 
disorders with a frequency that inval- 
idates conclusions about the signifi- 
cance of an elevated value in a single 
patient.” 

Both the ESR, which was elevated 
in most of our patients and in those 
reported on earlier, and CRP levels 
are nonspecific indicators of inflam- 
mation. However, CRP levels often can 
differentiate bacterial from viral infec- 
tions.” Notably, elevated CRP concen- 
trátions were infrequent in our pa- 
tients with CRMO, and only occasional 
positive results have been previously 
reported." Follow-up of our patients 
disclosed two exacerbations in which 
an elevated ESR was accompanied by 
elevated CRP levels, and in one of 
them a concomitant bacterial infection 
was present. Thus, CRP levels were 
not as good as an indicator of disease 
activity in our patients as has been 
claimed for patients with chronic 
staphylococcal osteomyelitis.” 

The association of CRMO with pus- 
tulosis palmoplantaris, present in two 
of eight patients, is well docu- 
mented,”> but the meaning of this 
association is not known. Infection 
with varicella and with Candida may 
have acted as a “triggering agent” for 
chronic osteomyelitis. It is not clear 
whether the symptoms noted in some 
of these patients at onset, such as fever 
and myalgia, represent manifestations 
of the causative agent. 

Few of our patients received antibi- 
otic treatment, and we could not see 
any benefit from it. Patients with typ- 
ical CRMO and OMG—and without 


elevated CRP concentrations—can be 
treated with nonsteroidal anti-inflam- 
matory agents. Severe bone pains in 
patients with CRMO may be relieved 
by moderate doses of prednisone. %5 
This was our observation in two later 
patients. 

The immunologic integrity of pa- 
tients with chronic osteomyelitis has 
not been studied very extensively. Se- 
rum immunoglobulin levels have invar- 
iably been normal or elevated, as in 
our 12 cases. Depressed skin reactiv- 
ity to dinitrochlorobenzene and de- 
pressed in vitro responsiveness to 
phytohemagglutinin were found in one 
of the three patients studied by 
Björkstén et al. In one patient they 
found the neutrophil chemotactic re- 
sponsiveness to be consistently de- 
pressed. There is evidence that de- 
pressed neutrophil chemotaxis*™ and 
inappropriately enhanced chemotactic 
responsiveness* can both contribute 
to the development of inflammatory 
symptoms. However, our results in five 
patients with CRMO suggest that, in 
terms of neutrophil chemotaxis, aber- 
rant inflammatory responsiveness 
may not play a role in the development 
of the disease. Blockey” reported nor- 
mal leukocyte function test results in 
a patient with OMG-like bone lesions.” 

Chronic recurrent multifocal os- 
teomyelitis has been described as a 
benign disease that heals without. se- 
quelae.*!° However, we saw complica- 
tions in patients with CRMO, includ- 
ing overgrowth of the clavicle, leading 
to thoracic outlet syndrome, and pre- 
mature closure of metatarsal epiphy- 
ses, resulting in growth disturbances 
of the toes. Probst et al never ob- 
served the latter complication in their 
13 patients. In contrast, OMG is known 
to be deforming; both patients with a 
distal tibial lesion deseribed by 
Blockey” needed a corrective osteot- 
omy, and so did one of our patients. 

To our knowledge, the development 
of Wegener’s granulomatosis in a pa- 
tient with CRMO has not. been re- 
ported previously. The cause of We- 
geners granulomatosis is unknown, 
but the disease is generally considered 
a hypersensitivity state. There is no 
evidence for a triggering agent, but it 
ean be speculated that an uncovered 
microbe responsible for. the bone le- 
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sions in CRMO could act as one. In 
‘Wegener's granulomatosis, bone le- 
_ sions are apparently very rare. Gran- 
-ulomas have been described in the 
mastoid bone and cervical vertebrae.” 
- Fhree of our patients with OMG and 

- those with clavicular lesions were re- 

ferred because of possible bone tumor. 

In patients with CRMO, JRA is often 
suspected initially.'°™* The lesions of 
- CRMO are only rarely associated with 
-joint effusion.’ On the basis of our 
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experience, chronic osteomyelitislike 
lesions can often be differentiated clin- 
ically from synovitis; possible swell- 
ing, heat, or tenderness is located 
somewhat proximal or distal to the 
joint. Furthermore, morning stiffness 
is not a feature of chronic osteomyeli- 
tis; instead, many patients have joint 
pains at night or after exertion. Skel- 
etal roentgenograms do not confirm 
the diagnosis of JRA, but they do 
exclude other diseases, CRMO among 


References 


diatr 1979;36:418-422, 

12. Bjérkstén B, Boquist L: Histopathological 
aspects of chronic recurrent multifocal osteomy- 
elitis. J Bone Joint Surg 1980;62B:376-380. 

13. Solheim LF, Paus B, Liverud K, et al: 
Chronic recurrent multifocal osteomyelitis: A 
new clinical-radiological syndrome. Acta Orthop 
Scand 1980;51:37-41. 

14. Meller Y, Yagupsky P, Elitsur Y, et al: 
Chronie multifocal symmetrical osteomyelitis: 
Report of two cases in bedouin infants. AJDC 
1984;138:349-351. 

15. Paller AS, Pachman L, Rich K, et al: 
Pustulosis palmaris et plantaris: Its association 
with chronic recurrent multifocal osteomyelitis. 
J Am Acad Dermatol 1985;12:927-930. 

16, Fujita K, Iseki K-I, Azuma H, et al: Sub- 
acute symmetrical osteomyelitis, AJDC 1985; 
1329:750-751. 

17. Gamble JG, Rinsky LA: Chronic recurrent 
multifocal osteomyelitis: A distinct clinical entity. 
J Pediatr Orthop 1986;6:579-584. 

18. Repo H, Kostiala AAI, Kosunen TU: Use 
of leucocyte migration under agarose to study 
spontaneous and directed locomotion of leuco- 
cytes. Immunology 1978;35:539-548. 

19. Appell RG, Oppermann HC, Becker W, 
et al: Condensing’ osteitis of the clavicle in child- 
hood: A rare sclerotic bone lesion: Review of the 
literature and report of seven patients. Pediatr 
Radiol 1983;18:301-306. 


In Other AMA Journals 
ARCHIVES OF OPHTHALMOLOGY 


; Family With Hyperopia 


; ; : George Khouri, MD; Marilyn B. Mets, MD; Vivianne C. Smith, PhD; Marianne 
es Wendell; Arlene S. Pass (Arch Ophthalmol 1988;106:1417-1422) 









_AJDC—Vol 142, Nov 1988 





Osteomyelitisiike Disease—Pelkonen et al- 





them. At hae stages, OMG and ¢ 
vicular osteomyelitis.can be differe 
tiated from bone tumor by biopsy on 
A biopsy of a solitary lesion is al 
recommended for microbial cultu 
to exclude bacterial osteomyelitis an 
—because we do not know the cause: 
of these two osteomyelitislike disea; 
—to culture any newly discovered mi 
crobes. 
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Kawasaki Disease and Perineal Rash 


Andrew H. Urbach, MD; Robert S. McGregor, MD; J. Jeffery Malatack, MD; 
J Carlton Gartner, Jr, MD; Basil J. Zitelli, MD 


‘@ During the past several years, we 
reated seven children with Kawasaki 
‘disease who developed a distinctive but 
_ rarely described perineal rash. This rash 
“began three to four days from onset of 
the iliness and desquamated in all in- 
stances by days 5 to 7. The presence of 
this rash may facilitate early diagnosis 
of Kawasaki disease and, hence, may 
‘influence the initiation of early treat- 
ment. 
` {AIDC 1988;142:1174-1176) 


‘ Gince Tomisaku Kawasaki first de- 
scribed the disease bearing his 
-name in Japan in 1967,' its diagnosis 
- has: depended on a constellation of 
clinical findings. These include the 
following: (1) fever, (2) bilateral con- 
junctival injection, (3) injected phar- 
ynx, lips, and “strawberry tongue,” 
(4) peripheral extremity edema and 
erythema, (5) cervical lymphadenopa- 
_ thy, and (6) polymorphous rash.** This 
-yash has been described as erythem- 
_atous, morbilliform, urticarial, sear- 


See also p 1136. 





“Jatiniform, or erythema multiforme- 
_ like.* The predilection of this rash for 
the perineal area** is often not men- 
“tioned in reviews of Kawasaki disease 
‘oer in pediatric textbooks.**° We be- 
lieve this rash and its subsequent des- 
quamation are important clinical clues 
that assist in diagnosis. In light of 
‘incomplete Kawasaki disease” re- 
ported by Rowley et al," and with 
potentially new therapies for this en- 
tity,” accurate early diagnosis takes 
- on added importance. The distinctive 
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perineal rash with its appearance 
early in the clinical course of Kawasaki 
disease may aid in early diagnosis and 
rapid therapeutic intervention. Seven 
patients with classic Kawasaki disease 
are described, each exhibiting a simi- 
lar perineal rash. The clinical charac- 
teristics of this rash and its relation- 
ship to other signs and symptoms are 
also summarized. 
Patient Reports 

Seven pediatric patients (Ave girls and 
two boys) ranging in age from 7 months to 
6 years were seen at the Children’s Hospital 
of Pittsburgh over a five-year period. All 
seven cases conform to Centers for Disease 
Control's criteria‘ for diagnosis of Kawasaki 
disease. Details of the clinical characteris- 
ties of these seven patients are summarized 
in the Table. All patients were irritable, 
three of seven had arthralgia or arthritis, 
in six of seven values for liver function tests 
were elevated, in four of seven sterile pyu- 
ria was present, and peak platelet counts 
for all patients ranged from 652 te 
980 x 10°/L. Desquamation occurred in all 
seven patients; the Figure shows desqua- 
mation for patient 7. 

COMMENT 

The lack of a definitive laboratory 
test for Kawasaki disease limits the 
clinician’s ability to diagnose this en- 
tity with speed and accuracy. The 
clinician now relies on the well-de- 
scribed features of Kawasaki disease 
to assist in diagnosis. Formal defini- 
tion requires a patient to have pro- 
longed fever associated with at least 
four of the following: (1) conjunctivitis, 
(2) rash, (3) lymphadenopathy, (4) 
changes in the oropharynx, and (5) 
extremity erythema and edema.‘ Sup- 
portive evidence includes elevated val- 
ues for liver function tests, arthritis 
or arthralgia, irritability, cerebrospi- 
nal fluid pleocytosis, and sterile pyu- 
ria. Despite the importance of these 
clinical findings for diagnosis, pres- 
entation can vary," and the diagnosis 


may not be made with confidence until 
a sharp rise in platelet count, or finger 
and toe desquamation, or coronary 
artery aneurysm develops. These 
three particular findings occur in the 
second phase of the illness, and, there- 
fore, therapeutic intervention may be 
delayed. 

In addition to the often-described 
features of Kawasaki disease, each of 
our patients manifested a rarely dis- 
cussed but distinctive perineal rash. 
All seven patients fit the formal case 
description of Kawasaki disease as 
outlined by the Centers for Disease 
Control,‘ and they displayed many ad- 
ditional features known to occur with 
this entity. The perineal rash began as 
erythematous macules or papules in 
the perineal area that rapidly pro- 
gressed to confluence. Within five to 
seven days of onset of iliness the rash 
desquamated; it always preceeded fin- 
gertip and toe desquamation by two 
to six days. The reason for the appear- 
ance of this rash in the groin area is 
not clear; however, the increased 
trauma, heat, and moisture affecting 
this area may play a role. Aballi and 
Bisken’ reported the occurrence of 
this perineal rash in 62.5% (25/40). of 
their patients, but these authors did 
not discuss the incidence of desqua- 
mation. Conversely, Fink® described 
four patients who developed a macu- 
lopapular rash on their extremities, or 
trunk, or both, with perineal promi- 
nence, all of whom eventually showed 
desquamation of the rash. Hicks and 
Melish" stated that the perineal rash 
of Kawasaki disease desquamates 
eight to 15 days after onset of illness. 

The characteristic appearance of 
this rash and its predilection for the 
perineum should be considered a fea- 
ture of Kawasaki disease. While the 
differential diagnosis includes drug 
allergy, toxic epidermal necrolysis, 
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Kawasaki Disease With Perineal Rash 























*High-dose aspirin therapy was initiated on day 5; the patient was afebrile on day 6. 
tOnset of fever may have been earlier than parent's history suggested. 


Re. 


Desquamative perineal rash in child with Kawasaki disease. Photograph was taken on day 7 of illness. 
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Erythematous Erythema/ Dayof Characteristics Perineal Rash 
Temperature Mouth/ Edema Finger/ of 
PRO RE ERNEUT ee Cracked Conjunc- of Hands Toe Cervical At Day of 
No./Age Maximum,°C Duration, d Lips tivitis and Feet Peeling Lymph Nodes Presentation Desquamation 
1/6 y 39.5 8 + + + 9 3-4 cm Confluent 7 
anterior macular 
cervical erythema 
2/22 y 40.2 13 + = + 13 1.5 cm Confluent 7 
anterior macular 
cervical erythema 
3/244 y 38.9 10 + + + 12 “Shotty” Erythematous, 6 
anterior pruritic 
cervical papules 
41434 y 38.4 5* + + + 9 “Shotty” Erythematous, 7 
posterior pruritic 
cervical papules 
5/2% y 40.0 14 + + + 10 None palpable Erythematous, 5 
pruritic 
papules 
6/17 y 40.1 12 + = + 10 None palpable Confluent 6 
macular 
erythema 
7/7 mo 40.2 7t + + + 7t None palpable Erythematous 2t 


papules 
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comes, erythema ‘multiforme, and 
let fever, the other clinical fea- 
tures of these diseases usually distin- 
guish them from those of Kawasaki 
isease. The presence of this erythe- 
matous perineal rash, especially when 
squamation occurs, may be another 
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aphylococcal toxin meded ay 





 mapportion feature for the clinician 
making a diagnosis of Kawasaki dis- 


ease. The development of this perineal 
rash, usually on days 3 to 4, with 
desquamation occurring two to three 
days later, may hasten the diagnosis 
and lead to prompt appropriate ther- 
apy. In light of the recommended use 
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Intestinal closure as an 
immunologic defense 


As one of their many adaptations to the extrauterine 
| environment, formula-fed neonates must also develop 
| the ability to digest and absorb nutrition from ingested 
| infant formula. This is no small task; it includes having 
| to develop physiologic and immunologic defenses 
< against the absorption of any of the more than 25 dis- 
» tinct, potentially allergenic proteins of cow’s milk 
(notably beta-lactoglobulin, alpha-lactalbumin, and 
bovine serum albumin) or any of the four macromolecu- 
lar soy proteins (notably glycinin). This maturational 
process is known as intestinal closure. 


Breast milk is nutritionally and immunologically ideal, 
and, except for the occasional presence of intact aller- 
~ gens from the maternal diet, causes no problems for 
the immature intestinal mucosa. If, however, the infant 
“ingests cow’s milk- or soy-based formulas before intes- 
tinal closure can occur, the large intact proteins can 
flatten the villi!2 and/or cause them to atrophy, in- 
creasing the permeability of the lumen and rendering it 
more vulnerable to penetration by proteins that could 
| provoke systemic or local hypersensitivity reactions, 
including eczema, asthma, diarrhea, and colic. In addi- 
tion, episodes of gastroenteritis can damage mucosal 


| surfaces, compromising the effectiveness of the bar- 


riers and leading to massive penetration by the aller- 
gens. This increases the likelihood of further allergic 
manifestations4 


Early history good for 
soy protein... 


Hill and Stuart? first proposed soybean preparations as 
| a substitute for cow’s milk in infant formulas in 1929. 

_ No allergic reactions to soy were recorded at the time, 
: perhaps due to limited clinical experience, or perhaps 
_ because soy allergy may take weeks to develop, making 
soy-based formulas appear nonallergenic at the outset. 
In 1960 a series of case reports appeared citing gastro- 
intestinal and “allergic” reactions to soy protein, fol- 
lowed by additional reports of soy protein intolerance 
concomitant with cow’s milk protein intolerance, and 
- positive intracutaneous tests of soybean protein in 
allergic children who received soy protein formula in 
infancy.® 





... But soy may be as antigenic 
as cow’s milk 


| Evidence is accumulating that sensitivity to soy is 
| more widespread than was once believed, with esti- 


7 |. Mates averaging around one fourth of infants who are 


Sensitive to cow’s milk,’ but reaching as high as 40% 


ANEW LOOK AT FORMU LA ALLERGY AND | 
INTOLERANCE: IS SOY EFFECTIVE? 


| @mation. 







of these infants.? Lothe et ali noted that 53% of colicky 
infants showed adverse reactions to soy protein for. ` 
mula. May et al!! found that the feeding of soy protein 
formula from birth to 112 days did not lessen the anti- 
body response to cow’s milk protein products fed sub- 
sequently. A study by Eastham et al‘ also suggests tha 
soy protein may be as antigenic as cow’s milk protein. 
Thus there is evidence that soy protein formula may 
neither prevent the development of allergies nor 
resolve symptoms of cow’s milk intolerance in many 
infants, and has been shown to prolong or aggravate 
these symptoms in some infants. For these reasons 
the American Academy of Pediatrics Committee on 
Nutrition (AAP/CON) recommends against the use of 
soy protein formulas in the dietary management of 
documented clinical allergic reaction to cow's milk 
protein, or in the routine management of colic. Instead. 
AAP/CON recommends protein hydrolysate formulas. 
in these cases.é 
















Alternatives 


Casein hydrolysate formula is hypoallergenic, but its: 
expense (more than twice the price of routine formulas) | 
prohibits routine use. Many parents also report that — : 
casein hydrolysate formulas smell and taste unpleasant. 














A recently developed whey hydrolysate formula, how- 
ever, may provide an economical alternative to soy for. 
the management of colic or formula intolerance. Asa __ 
routine formula, it can delay and may even prevent the. 

development of allergy symptoms in infants at high risk 
due to a family history of atopy. This hydrolyzed whey 

protein formula is truly hypoallergenic, moderately — 

priced for long-term or routine use, and has a pleasan 
taste and aroma. For a monograph on the new product, 
GOOD START H.A” Iron Fortified Hypoallergenic — : 
Infant Formula, write to Carnation Nutritional Products 
ACS, 4144 Howard Ave, Kensington, MD 20895, 7 
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Second of Two Parts 


sabelle Rapin, MD 


UTISTIC SPECTRUM DISORDERS 


utism is no more a disease than 
*™ dysphasia or dyslexia, it is a syn- 
drome or symptom-complex of brain 
ysfunction that may have any one of 
ultiple etiologies (eg, congenital ru- 
bella, untreated phenylketonuria, tu- 
_berous sclerosis, fragile-X).” In most 
eases the etiology is unknown. There 
‘are some families in whom it seems to 
appear as a genetic trait. It affects 
four boys to every girl. A recent report 
“indicates that autism in some but not 
ll autistic boys without severe mental 
eficiency is associated with hypopla- 
of lobules VI and VII of the cere- 
ellar vermis.” The significance of this 
nding remains to be clarified. 

_ The core symptoms of autism, those 
that make one call a child autistic 
“whatever his IQ, other symptoms, and 
skills, have to do with affect, sociali- 
zation and communication, and play 
‘(Table 6). Therefore, other symp- 
toms, for example, sensorimotor ab- 
normalities, aberrant attention, and 
mental deficiency, which are seen in 
-some but not all individuals who can 
be categorized on the autistic spec- 
trum (see below), are concomitants of 
the core symptoms. Concomitant 
_ symptoms presumably reflect nonse- 
lective cerebral dysfunction that af- 
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Autism is not an “emotional prob- 
lem,” the result of poor parenting, or 
the result of an emotional trauma. Its 
pathophysiology is unknown but is 
hypothesized to be the consequence of 
abnormal function of cerebral systems 
required for the experience and ex- 
pression of drive, affect, and sociali- 
zation. Autistic children regularly 
have a communication disorder and 
cognitive deficits, as well as abnor- 
malities in motor, sensory, attentional, 
and, in some eases, autonomic func- 
tion. 


Language 


The chief complaint of the parents 
of many autistic children is that of a 
language disorder. Many autistic chil- 
dren have very delayed acquisition of 
language, and some remain virtually 
mute with severely impaired compre- 
hension. Although autistic children 
may evince a variety of dysphasic syn- 
dromes, they all have strikingly im- 
paired pragmatics—the rules for con- 
versational use of language. Mute 
autistic children typically do not point 
or attempt to communicate with ges- 
tures; many autistic children do not 
look at their conversational partner 
(so-called gaze avoidance); others 
chatter, often with their back turned, 
without the need for a response. Some 
speak in overlearned scripts or repeat 
what they hear verbatim and persev- 
erate rather than engaging in mean- 
ingful conversation. 

Some autistic children with the se- 
mantic-pragmatic syndrome (Table 5 
in part 1 of this article) learn te speak 
early, have good phonologie and syn- 
tactic skills, and are verbose. Such 
children are characteristically echo- 
lalic and have a narrow range of con- 


versational topics. Echolalia usually — 


Disorders of Higher Cerebral Function in Preschool Children 


denotes difficulty with comprehen- 
sion. It is often associated with de- 
layed understanding of the you-me 
relationship, which results in some 
autistic children referring to them- 
selves by their name or as you rather 
than J or me. Immediate echolalia 
provides extra processing time. De- 
layed echolalia provides a filler for the 
child who knows he is supposed to say 
something but who has difficulty com- 
ing up with his own utterance. Persev- 
eration often serves the same function. 
Allen hypothesized that autistic 
children suffer from the same lan- 
guage disorders as nonautistic dys- 
phasic children (Table 5 in part 1 of 
this article), with the exception that 
purely expressive language disorders 
(verbal dyspraxia and speech pro- 
gramming disorder) are not seen in 
autistic children.” Verbal auditory ag- 
nosia and the semantic-pragmiatic syn- 
drome are more frequent in autistic 
than nonautistie dysphasie children. 


Cognition 


IQ is not a defining feature of the . 


disorder, ie, while, as a group, autistic 
persons have a lower mean IQ than 
normal persons, IQ may range from 
profound mental deficiency to superior 
intelligence in individual autistic per- 
sons. In most autistic children, verbal 


IQ is lower than performance IQ be- _ 
cause of their communication disorder, 


but there are some children ‘whose 
verbal IQ is higher; this subsample is 


referred to by some investigators as ©. 


Asperger’s syndrome.” Autistic per- 
sons are among those with the widest 
seatter in psychologic subtest scores. 
This scatter presumably reflects selec- 
tive neurologic impairment, perhaps 
associated with anatomic rearrange- 
ment in a still plastic brain and, in 
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- Core symptoms (always present, severity varies greatly) 

Impaired socialization : 

inadequately modulated affect 

Language disorder always affecting communicative use and comprehension as well as 
expression 

Abnormal play, narrow range of interests 

Concomitant symptoms (inconstant; variable severity) 
Motor abnormalities, in particular toe walking, stereotypies (eg, flapping, rocking, twiddling, 

twirling, etc), and oromotor deficits 

Sensory abnormalities (increased and/or decreased response to stimuli in the visual, auditory, 
pain, vestibular, taste, and smell modalities) 

Autonomic symptoms, eg, sleep disorders 

Aberrant attention (distractible, overfocused, rigidity, tolerance for monotony) 

Cognitive abnormalities (level of intellect highly variable, ranging from profound mental 

deficiency to superior overall ability; great variability in level of competence across skills) 













r -items in the History Suggesting an Autistic Spectrum Disorder 


is aloof or indiscriminately affectionate 
While affectionate to family members, is unduly afraid of strangers 
ts a loner, does not know how to interact with other children, prefers adults to children, tolerates 
solitude 
While he may seek to interact with others, does so ineptly, especially in unstructured social 
situations 
Has a labile affect, unexplained mood swings, and terrors 
-ts aggressive when unprovoked 
Is negativistic, wants everything on his terms 
Language was delayed, comprehension is impaired 
Has difficulty communicating wants, pointing was absent or appeared late 
Has gaze avoidance, turns his back to others 
Talks to talk rather than because he has something to say 
Verbose, may prefer to talk rather than play, but conversation is limited to a narrow range of 
` favorite topics Í 
ts echolalic, uses verbal scripts, talks to self 
Speech is singsong, or monotonous and robotic 
Prefers puzzles and mechanical objects to symbolic toys 
Has little or no interactive, social, or pretend play 
Has overspecialized interests, eg, letters and numbers, maps, timetables, lists, etc 
< Is+igid in his choice of activities, insists on sameness 
| Perseverates, has stereotypical compulsive movements (eg, finger flicking, flapping, twirling 
chair) 
Walks on his toes, is clumsy 
Has a history of head banging, rocking, self-mutilation 
Licks, smells, stares at lights, appears deaf yet is intolerant of loud sound 
£. Has sleep problems 
~ Has an attention deficit or overtocused attention 
Hasa phenomenal memory for places and routes 
Has a phenomenal verbal memory, repeats verbatim 
‘Ie gifted in some areas (eg, puzzle solving) despite severe deficiency in others 
-< Can read but will not listen to a story or look at pictures 























































some children, with overfocused atten- 


_ tion and extensive practice. 


Children with very restricted but 
hypertrophied skills, such as lightning 
calculation, knowledge of the calendar, 
ability to solve a several-hundred- 
piece puzzle at an early age, in the 
face of greater or lesser deficiency in 
other skills, are often referred to as 
“idiots savants.”*? This name is unfor- 
tunate because such persons are not 
idiots because idiocy implies severe 
overall: mental deficiency. Most so- 
called idiots savants fall within the 
autistic spectrum. So do most 2-year- 
olds who are totally engrossed with 
letters and numbers rather than with 
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play and with exploring the environ- 
ment; so are hyperlexic children who 
learn to read without instruction but 
whose comprehension is light-years 
behind their decoding skills; and so 
are toddlers who recite television com- 
mercials verbatim after a few expo- 
sures and repeat them to you when you 
try to engage them in conversation. 
Although such skills rule out across- 
the-board mental deficiency, they do 
not predict success in school or in adult 
life. Children with such skills are 
among those most deserving of early 
intervention focused on improving so- 
cial skills, because some of these chil- 
dren are bright and, with early and 
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appropriate intervention, they may. 
able to be put into the mainstream 
when they reach school age. 


Diagnosis 


Table 7 lists items in the develop- 
mental history that strongly suggest 
an Autistic Spectrum Disorder. These 
historical items, especially if many are 
present, may be more reliable indica- 
tors of the presence of autistic trai 
than observation of the child in thi 
office. This is especially the case it 
older, less severely affected children, 
in whom autistic traits are often over- _ 
looked but provide a ready explanation 
for the child’s difficult, “weird” behay. 
iors. 

In many cases, parents of autisti 
children recall abnormalities that go 
back to infancy, such as fussiness 
(“colic”), sleep disturbances, resis- 
tance to cuddling, or, on the contrary, 
excessive need to be carried around, — 
and unusual tolerance for amusing © 
themselves alone. Some parents re- 
port regression in their childs lan- | 
guage and social skills, usually during — 
the toddler or early preschool years, _ 
after which the child is left severely _ 
impaired. The cause of this regression, 
associated in some children with the 
development of electroencephalo- 
graphic abnormalities and a severe 
receptive disorder for language (a 
quired epileptic aphasia,” usually 
with verbal auditory agnosia), is un- 
known. 

The physician's evaluation of an au- 
tistie child must not be limited to the 
physical and classic neurologic exam- 
ination, which is unlikely to be speci 
ically abnormal, but must focus on the 
child’s social and communication skills 
language and play (see below). There _ 
is no test, including blood, cerebrospi- _ 
nal fluid, neuroimaging, and electro- 
physiologic investigations, to confirm 
the clinician’s diagnostic impression of 
autism. Because of this, there is con- 
siderable controversy among profes- 
sionals regarding criteria for calling _ 
someone autistic. The current view is _ 
that there is a spectrum of disorders, _ 
ranging from mute, severely retarded 
withdrawn individuals with motor | 
stereotypies and self-stimulating or 
self-injurious behaviors to highly in- 

telligent verbose persons with peculi- _ 
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arities such as perseveration, overly 
rigid social relations and poor ability 
to make friends, insistence on routines 
sameness, a restricted range of 
tivities, and overspecialized inter- 
sts such as dictionaries, train sched- 
ules, and calendars. Many terms have 
been and are used to describe children 
ith autistic traits, much to the con- 
ion of parents and of some profes- 
onals, Some of these include atypical 
d, pervasive developmental disor- 
r (PDD),* childhood psychosis, As- 
‘ger’s syndrome, and nonautistic 
ild with autistic traits or behaviors. 
Allen® hypothesizes that there are 
distinct syndromes among autistic 
children, and that one can assign chil- 
ren to these syndromes based on the 
ype of their language disorder, socia- 
bility, and play. Other investigators“ 
ew the disorder as ranging along a 
continuum of severity, from very mild 
to very severe, rather than as a syn- 
romic spectrum of disorders. 
Autism is not the same condition as 
schizophrenia, with which it was con- 
fused in the past (many autistic chil- 
ren were erroneously called child- 
ood schizophrenics), even though 
some autistic adolescents may resem- 
ble simple schizophrenics. A major 
ifference between autism and schiz- 
ophrenia is that autism starts in in- 
fancy or early childhood and is a static 
disorder, whereas schizophrenia 
arts in adolescence or young adult- 
hood and, in most cases, is an episodic 
isorder, at least in its early stages. 
chizophrenia is not as often associ- 
ated with mental deficiency and with 
delayed acquisition of language as au- 
sm. While hallucinations, especially 
auditory ones, are characteristic of 
‘schizophrenia, they do not, as a rule, 
ccur in autistic children. 
































Prognosis 


Autism usually denotes a static con- 
on. While special education can 
greatly improve some mildly autistic 
hildren’s: social skills to the point 
here they are able to attend regular 
classes, it does not “cure” autism. The 
children’s peculiarities will remain all 
too obvious to their parents and those 
who know them well. This is no more 
grounds for discouragement than in 
the case of dyslexia: there are many 
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dyslexie readers; similarly, there are 
some intelligent autistic persons who 
improve substantially with appropri- 


ate educational intervention even 
though residual deficits persist life- 
long. Although it is said that autistic 
girls have a worse prognosis than boys, 
it may be because a number of girls 
with autistic behaviors are suffering 
from Rett’s syndrome, a recently rec- 
ognized progressive encephalopathy 
characterized by hand wringing or 
licking, lack of head growth, worsen- 
ing spasticity and ataxia, episodic hy- 
perventilation, profound mental defi- 
ciency, and seizures. 

Rutter® states that IQ is the best 
prognostic indicator in autism. This 
stands to reason because there is a 
clear correlation between full-scale IQ 
and severity of brain dysfunction. 
Testing autistic children reliably is 
often difficult and there are many 
traps in interpreting results of IQ 
tests in this population, including fre- 
quent attention disorders, language 
disorders, impaired social skills, and 
negativistic behaviors with poor re- 
sponse to the usual reinforcers. 


EVALUATION AND MANAGEMENT 
OF PRESCHOOLERS 
WITH INADEQUATE 
COMMUNICATION SKILLS 
History 

The history indicates whether the 
child has a problem, the nature of the 
problem, the probable cause of the 
problem, and its severity. In addition 
to focusing on the developmental and 
past medical histories, particular at- 
tention must be given to the family 
history of language, learning, and psy- 
chiatric disorders. With regard to lan- 
guage development, parents are able 
to provide a rough estimate of how 
many meaningful words their child 
produces, eg, less than five, less than 
ten, less than 20, about 50, too many 
to count. Parents usually know 
whether the child uses phrases or 
short sentences, whether sentence 
structure is mostly correct, and 
whether the child is intelligible to 
family members and to others. One 
must also ask about comprehension, 
whether the child obeys simple com- 
mands without the need to point or 
gesture, whether he understands 
questions, especially open-ended 


` questions zuch as “What are you do- 


ing?”, “Why?”, “When?”, and “How?” i 
Normal preschool children start to 
master these questions after they have 
learned, as toddlers, to answer ques- 
tions that can be answered by yes or 
no, and questions about the here and 
now such as “What’s that?”, “Who's 
there?”, and “Where is?” A good ques- 
tion to ask the parent is whether the 
child is willing to listen to stories and 
can answer questions about them. 
And, of course, the parents must al- 
ways be asked about their impression 
of the child’s hearing ability. 

It is equally important to ascertain 
whether the child uses language com- 
municatively, ie, whether he is able to 
sustain a meaningful conversation, to 
ask for what he wants, to point, to 
comment about what is happening. If 
the child is significantly impaired ex- 
pressively, does he attempt to use 
gestures or invent a sign language to 
get his point across? Severe impair- 
ment of language use and lack of drive 
to communicate suggest autism. 


Observation 


Physicians are not qualified to eval- 
uate language development quantita- 
tively but, by simple observation, they 
can often obtain an accurate if rough 
view of the child’s language skills and 
deficiencies. The most efficient way to 
do so is to observe the child at. play. 
with representational toys, eg, a doll 
house with little dolls, furniture, ears: 
to talk to him; and, from. time to time, 
to ask questions about his play. This 
ean be done during history-taking, 


both as a means of warming up the 


child and of performing the mental. 
status examination without the child 

being aware that he is being evaluated. ' 
This ploy provides data not only on- 
language development and use but on. . 
the child’s intellectual level as re- 
flected by his ability to play ima d 

tively and to pretend. Children who 
talk to themselves rather than with 








someone, who talk only about what. : 
they want to talk about, who are ech- 





olalic or perseverative or speak inces- 
santly without the need for a conver- 
sational partner, and who manipulate 
toys rather than play with them are 
almost certainly abnormal. 

Most pediatricians are familiar with 
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-the Denver Developmental Screening 
- Test, a sereening instrument for 
early development... The Early Lan- 
guage Milestones. (ELM) Test" uses 
the familiar format ofthe Denver test 
- as a rapid screening instrument, suit- 
able for physicians, which focuses on 

level of language development. The 
standard neurologic evaluation, 
-mostly directed at assessing gross 
‘sensorimotor function, is rarely re- 
vealing; it may disclose mild clumsi- 
ness, “soft” motor signs, and oromotor 
- deficits, especially in children whose 
language deficit. is predominantly ex- 
< pressive.” 


Referrals 


Once the physician has determined 
that there is indeed a developmental 
problem, he must refer the child for 
; further assessment. Referral to a mul- 
‘tidisciplinary center specializing in 
the evaluation of a variety of develop- 
mental handicaps may be available and 
is ideal. The following guidelines are 
. provided for pediatricians who do not 
~ have access to such a center or who 
prefer individual referrals. 
All children with inadequate lan- 
guage development must have their 
.. hearing tested formally and defini- 
“tively. Screening in the office and a 
report by the mother that the child 
hears perfectly is never adequate. Re- 
liable pure tone audiometry is most 
indormnative,. but if it requires multiple 








ois less than ideally cooperative, is mul- 
tiply handicapped, or is very young, 
behavioral testing must be supple- 
mented by brain-stem auditory evoked 
‘responses. This test is now widely 
. available, requires no cooperation 
_ from the child, and, if necessary, can 
be carried out while the child is asleep. 
A formal speech and language eval- 
: uation is required to confirm the im- 
i ~~ pression gained from the pediatrician’s 
_. “informal evaluation by quantitative 
“tests of the different aspects of lan- 
guage: 
Psychological or, preferably, neuro- 
psychological testing provides quan- 
titative information about the child’s 
current level of functioning. The IQ is 
- not to be taken as a reliable predictor 
- Of later cognitive competence, espe- 
cially if the child’s verbal IQ cannot be 
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assessed or if language-loaded: tests 
such as the old Stanford-Binet or the 
McCarthy Scales are used. Although 
nonverbal tests such as the Weschler 
performance IQ and the Leiter test 
may be used to rule out mental defi- 
ciency, they are less reliable predictors 
of later success in school and in life 
than full-scale and even verbal IQ 
scores. As stated earlier, neuropsy- 
chological test profiles provide inval- 
uable information for planning reme- 
dial education. 

Consultation with a child neurolo- 
gist well informed about developmen- 
tal disorders may be useful in severe 
cases, especially if there is evidence 
for several developmental disorders. 
It is also helpful in cases where there 
is a question of an acquired aphasia, 
such as a history of regression of early 
language milestones and deterioration 
of interpersonal relations that suggest 
Rett’s syndrome*® or acquired epilep- 
tic aphasia with verbal auditory ag- 
nosia, which mandates a sleep elec- 
troencephalogram (EEG). Such a 
history frequently heralds the appear- 
ance of overtly autistic behaviors. De- 
termining whether autistic behaviors 
were present earlier and are only now 
being recognized or whether they are 
genuinely new depends on the relia- 
bility of the history and on the fortui- 
tous availability of video or audio tape 
recorded documentation of the child’s 
earlier abilities. 

Consultation with a child psychia- 
trist may be valuable if the physician 
is uncertain whether behavior distur- 
bances are primary or secondary to 
the communication disorder. Also, 
child psychiatrists tend to be aware of 
therapeutic nurseries that would be 
appropriate for a child with both a 
communication disorder and a behav- 
ior disorder, whether or not the child 
is considered autistic. It is important 
to ascertain that the consultant is a 
psychiatrist interested in children 
with organic as well as behavioral 
problems and one who advocates an 
eclectic approach to their manage- 
ment. Providing psychotherapy for the 
parents and play therapy for the child 
is rarely as effective as referring the 
child to a specialized preschool and 
teaching the parents appropriate be- 
havior management (not just behavior 
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modification) techniques. 
Because developmental disorders o 
higher cerebral function are poorl 
understood, there is a tendency on th 
part of some physicians, pushed by | 
the parents’ frustration, to performa. 
variety of tests with a vanishingly low _ 
yield. Computed tomographic and _ 
magnetic resonance imaging scans are __ 
not indicated unless there is evidence 
for a focal neurologie deficit, nor ar 
routine EEGs except in the case o 
suspected acquired epileptic aphasi 
or some other convulsive disorder. 
sleep EEG is recommended in autistic _ 
children and in those with severe com- 
prehension deficits because seizures _ 
occur in up to 25% of autistic children _ 
and because some children with severe _ 
comprehension deficits may have ale 
most continuous spike and wave EEG _ 
discharges during sleep despite the _ 
absence of overt clinical seizures? | 
Although there are exciting new re- 
search tools for assessing cerebral 
function while subjects are engaged in. 
cognitive tasks, such as computer — 
mapping of brain electrical activity © 
(BEAM),** of cerebral blood flow: 
and of metabolism with positron emis- 
sion tomography (PET), these tests _ 
have limited clinical application at the _ 
present time, especially since the lat- _ 
ter two require administration of Ya- 
dioactive compounds. = 
Unless there is some evidence from __ 
the history or the examination point- _ 
ing to a specific disorder, blood, urine, 
and other metabolic tests are almost 
always uninformative. One exception 
may be chromosome analysis for frage 
ile X syndrome, which may be asymp- 
tomatic but is often associated with | 
mental deficiency, attention deficit, 
autistic traits, and/or dysphasia.* 










Intervention 


Referral to a preschool specialized 
in the education of children with com- 
munication disorders is ideal.” Such 
schools usually provide individual lan- 
guage therapy in addition to the help 
provided by teachers who emphasize - 
meaningful communication. These | 
preschools are highly beneficial for _ 
children with developmental disorders _ 
because they encourage independence © 
and appropriate social skills, ang 
supply an enriched environmental ex- 
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perience and peers who are potent 
role models for the child. Many also 
provide guidance for the parents so 
that there is carryover to the home of 
what was learned in school. Children 
with autistie behaviors do best in a 
erapeutic nursery where attention 
will be paid to the child’s disordered 
behavior as well as to effective com- 
munication. Children with severe com- 
prehension problems, especially ver- 
| auditory agnosia, and those with 
vere expressive deficits, especially 
rbal dyspraxia, profit from a pro- 
gram emphasizing alternate commu- 
nication channels such as total com- 
munication (sign language together 
with speech), communication boards, 
and early reading instruction. 

Less severely affected children may 
be referred to a preschool for normal 
_ children and to a speech and language 
pathologist for individual language 
therapy. The physician must empha- 
ize that it is language therapy, not 
speech therapy, that preschoolers re- 
quire. 

- Medication is rarely indicated un- 
ess the child is extraordinarily hyper- 
kinetic. Hyperkinesis will often de- 
erease somewhat after the child has a 
successful school experience and com- 
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munication skills have improved. Al- 
though the Physician’ Desk Reference 
does not recommend the use of stim- 
ulant drugs such as methylphenidate 
in preschoolers, prescribing them to 
children whose hyperkinesis makes it 
difficult or impossible for them to be 
retained in school may be justified, 
keeping in mind that preschoolers may 
not tolerate this drug as well as school- 
age children. The use of phenothia- 
zines in preschool children is rarely 
indicated. 

Autistic preschool children are 
those for whom the question of medi- 
cation is most likely to arise. Methyl- 
phenidate in low dose may be given a 
trial. Haloperidol, again in low dose, 
may have to be prescribed, but one 
needs to keep in mind that autism is 
the result of a static encephalopathy 
and that one must attempt to avoid 
long-term medication with drugs caus- 
ing potentially serious side effects or 
withdrawal problems. 

Parent counseling by the primary 
physician is critical, even though his 
consultants will also provide advice 
and information. The pediatrician can 
synthesize the results of the entire 
workup and recommendations and 
transmit them to the parents in a way 
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Follow-up 


It is essential to reevaluate the child 
from time to time to determine 
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made. Reevaluation is most important 
in the months before entry into kin- 
dergarten, since it is at that time that 
the Committee on the Handicapped in 
the child’s school district will deter- 
mine whether special education is re- 
quired, and if so, what type is most 
suitable. The pediatrician’s input to 
that committee is often decisive. 
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_ Diagnosis of Sjögrens Syndrome in Children 


André J. Deprettere, MD; Karel J. Van Acker, MD, PhD; Luc S. De Clerek, MD; 
Martine K. Docex, MD; Wim J. Stevens, MD, PhD; Hugo P. Van Bever, MD 


è We treated four children with clinical 
symptoms and laboratory findings sug- 
gestive of Sjégren’s syndrome (SS). We 
also review the findings in 23 children 
with the diagnosis of SS whose cases 

“were reported in the literature. We pro- 
“pose. that the following criteria for the 
‘diagnosis of SS, which are mostly used 
in adults, should also be applied to 
children: (1) keratoconjunctivitis evi- 
::denced by a Schirmer test and a quan- 
-= titative-rose bengal test; (2) xerostomia 


< ghown by a decreased basal and stimu- 


`- tated salivary flow; (3) lymphocytic infil- 

‘tration in a minor salivary gland biopsy 
specimen with at least two foci per 
4 mm; (4) laboratory evidence of a sys- 
temic autoimmune disorder on the basis 
ofa rheumatoid factor of 1/160 or greater, 
antinuclear antibody of 1/160 or greater, 
or extractable nuclear antigen antibod- 
ies. Only close. observation and long- 
term follow-up of these patients will al- 


-Jow a better insight in the natural history 


of SS in children. Those children who do 
not fulfill these diagnostic criteria aiso 
need close and prolonged follow-up 
study: one of the possibilities is that 
their conditions will ultimately evolve 
toward definite SS. 

_ (AJDC 1988;142:1185-1187) 


jgren’s syndrome (SS) is an auto- 
immune disease that mainly af- 


fects the lacrimal and salivary glands, 


resulting in keratoconjunctivitis sicca 
and xerostomia. Extraglandular or- 
gans, however, may also be involved, 
giving rise to a multisystem disease.’ 
A distinction is made between the 
primary forms in which no known 
autoimmune disease such as rheuma- 
toid arthritis or systemic lupus ery- 
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thematosus can be demonstrated, and 
the secondary forms of SS in which 
such association exists. 

Sjégren’s syndrome has only rarely 
been described in children. A diversity 
of diagnostic criteria have been used, 
and, to our knowledge, no long-term 
follow-up studies are available. Be- 
fore the clinical aspects and the evo- 
lution of SS in this age group can be 
established, agreement must be 
reached on the diagnostic criteria. In 
this study we describe four patients 
with a presumed diagnosis of SS and 
review the literature on 23 others. The 
use of well-defined criteria is pro- 
posed. The problem of children with 
minimal or transitory symptoms sug- 
gestive of SS who do not fulfill these 
criteria is also evoked. 


PATIENT REPORTS 


Patient 1.—A girl was first seen at the 
age of 2 years 7 months with complaints of 
photophobia since 8 months of age. There 
were no physical abnormalities except for 
small stature, pronounced microcephaly, 
pronounced caries, and bilateral filamen- 
tous keratitis. The rose bengal test was 
positive but, unfortunately, was not scored. 
Repeated cultures of conjunctival fluid for 
viral and bacterial agents, including Chla- 
mydia, remained negative. There was no 
dryness of the mouth. Scintigraphy of the 
parotid glands with sodium pertechnetate 
Te 99m revealed normal uptake but mark- 
edly decreased excretion. On bilateral sia- 
lography, a stippled accumulation of the 
dye was seen, compatible with punctate 
sialadenitis grade 1. Echography showed 
a homogeneously decreased density of both 
parotid glands. The lesions seen in a lip 
biopsy specimen consisted of focal dilata- 
tion of the ducts and cellular infiltration 
with plasma cells and lymphocytes: the 
focus score was 2.18 Immunologic inves- 
tigation revealed negative rheumatoid fac- 
tor (RF) (nephelometric determination us- 
ing Behring Laser Nephelometer antisera) 
and absence of antinuclear antibody (ANA) 
(immunofluorescence technique using 
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HEp-2 cells as substrate) and anti-extraet 
able nuclear antigen (ENA) antibodies (im: 
munodiffusion technique with thymus tis 
sue as antigen source). Circulating 
antibodies against submandibular ‘gland 
tissue (intercellular 1/20 to 1/40; intralob- 
ular 1/20 to 1/40) and thyroid microsomes 
(1/10 to 1/100) were temporarily present. 
The IgG levels (14.63 g/L; upper normal 
limit for age, 12.74 g/L) were increased on ~ 
one occasion. No lupus erythematosus cells __ 
could be found. No changes occurred dwr- | 
ing 214 years of follow-up. 

Patient 2.—A 2-year-old boy had recur 
rent painless swelling of both parotid 
glands and no other abnormalities. He had 
been vaccinated against mumps at the age | 
of 16 months, but no mumps antibodies 
could be demonstrated at the time of hoss _ 
pital admission. Findings from examina- 
tion of the eyes were normal; the rose __ 
bengal test was negative. Scintigraphy of 
both parotid glands showed normal uptake. 
and normal excretion. On sialography, the 
pattern of punctate sigladenitis grade 1 
was found. Echography revealed a homo: 
geneously decreased density of both pa 
rotid glands. A lip biopsy was performed 
but contained no salivary gland tissue. The | 
RF, ANA, and anti-ENA antibodies were 
negative; there were no antibodies against 
submandibular gland tissue. Serum IgM 
levels were increased (2.76 g/L: upper nor- 
mal limit for age, 1.13 g/L). During the 
following two years, the situation remaine 
unchanged with recurrent enlargement of 
the parotid glands being the only symptom: 
The patient was then unavailable for follow: 
up. K 
Patient 3.—This boy's history was une 
ventful until the age of 3 years when he 
complained of painful swelling of the Jeft 
parotid gland. Relapses occurred in both 
glands during the next two years. Findings 
from clinical examination otherwise. re- 
mained normal. An eye examination _ 
showed normal findings at the age of 5 _ 
years 3 months; a rose bengal test was also. 
negative. Scintigraphy. of the. parotid 
glands revealed normal uptake and normal 
excretion. On sialography, punctate sialad 
enitis grade 2 was found. Echography 
showed a decreased echodensity of both 
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: Characteristic 
Clinical symptoms suggestive of SS 



















































TENA indicates extractable nuclear antigen. 


lands. A lip biopsy specimen revealed 
ellular infiltration but no dilatation of the 
jucts: a focus score of 1 was given. The RF, 
ANA, anti-ENA, and antisubmandibularis 
antibodies were negative. Serum IgM was 
levated temporarily (1.84 and 1.64 g/L; 
ipper normal limit for age, 1.00 g/L). Se- 
rum: levels of C3, C4, and total hemolytic 
omplement were normal. The serologic 
tests for mumps and human immunodefi- 
ciency virus were negative. During the 
next two years two months, the situation 
‘was characterized by periodic enlargement 
yf the parotid glands and an episode of 
urpuric lesions on the lower legs. At the 
last examination there were some com- 
plaints about irritation of the eyes: results 
ophthalmologic examination were nor- 
I, however, and a rose bengal test was 


_ Patient 4.—A girl was seen initially at 
he age of 5. years 9 months with biopsy- 
proved leukocytoclastic dermal vasculitis. 
One month earlier, enlargement of the 
ubmandibular glands had been noted. The 
vasculitis disappeared but on two occasions 
welling of the left parotid gland occurred 
and there were complaints about irritation 
f the eyes. Results of clinical and ophthal- 
-mologie investigation: were normal. The 
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: Parotid gland enlargement 17 2,4,7,9-13 
-Dryness of the mouth 15 2-6,9,10 
Dryness of the eyes 10 3,4,6,12 
Symptoms or signs of underlying systemic disease 12 3,4,6,8,10,13 
Quantification of keratoconjunctivitis* 
Rose bengal test 8/14 2-4,8,10 
`: Schirmer test 14/17 2-6,9-11 
Tear breakup time 5/17 4 
Quantification of reduced salivary flow and parotid 
lasions* 
* Measurement of salivary flow 6/6 2,4,10 
Scintigraphy 7/15 2-4,7,9,10 
`- Sialography 9/10 2-4,8-10,12,13 
.» Abnormal result of salivary gland biopsy specimen* 20/20 2-4,6-12 
=i Scored 8/20 4,7 
> Immunologic investigation* 
Rheumatoid factor (= 1/160) 12/19 2-4,8-13 
Antinuclear antibody (= 1/160) 17/20 2-4,7-9,11-13 
Anti-ENAt 4/13 3,4,7,11 
-> Agsociated autoimmune disease 
Systemic lupus erythematosus 5 2,7,11,12 
i =- Mixed connective tissue disease 4 3,4 
= Juvenile rheumatoid arthritis 1 6 
Progressive systemic sclerosis 1 13 


` *Number of patients with positive results over number of tested patients. 







No. of 


Patients Reference 


rose bengal test was performed four times 
and was positive on one occasion with a 
score of 11.7 A Saxon tests was repeatedly 
performed: 1 to 4 g of saliva was obtained. 
To our knowledge, there are no normal 
values available in children, but 4 g is above 
the lower limit found in adults. Scintigra- 
phy of the salivary glands showed normal 
uptake and normal excretion. On sialogra- 
phy, punctate sialadenitis grade 1 was di- 
agnosed. Echography of both parotid 
glands was normal. A lip biopsy specimen 
showed an important cellular lymphocytic 
infiltration with a focus score of 3 to 4. The 
RF, anti-ENA, anti-DNA antibodies (im- 
munofluorescence technique using Cri- 
thidia luciliae as substrate), and ANA 
were negative. There were no antibodies 
against submandibular gland, lupus ery- 
thematosus cells were seen on only one 
occasion, and serum IgM levels were in- 
creased (2.21 g/L; upper normal limit for 
age, 1.00 g/L) as were circulating immune 
complexes of the IgM type (0.032 g/L; 
upper normal limit, 0.017 g/L). Serologic 
tests for human immunodeficiency virus 
were negative. During the next six months 
neither the vasculitis nor the parotid swell- 
ing recurred, and the immunologic values 
normalized completely. 





REVIEW OF THE LITERATURE 

Data on 23 children with cases of SS 
reported in the literature were col- 
lected (Table). The following symp- 
toms suggested the diagnosis: en- 
largement of the parotid gland, 
dryness of the mouth, dryness of the 
eyes, combinations of these symptoms, 
and clinical or laboratory indications 
of underlying systemic disease such as 
arthralgia, Raynaud’s phenomenon, 
vasculitis, and thrombocytopenia. The 
rose bengal test and the Schirmer test 
were almost exclusively performed 
when there were complaints of dry 
eyes. Scoring of the rose bengal test 
was exceptional.*4 Quantitative inves- 
tigation of the salivary flow and the 
parotid lesions was mainly restricted 
to scintigraphy and sialography. Sali- 
vary gland biopsy was performed in 
all but three patients, but the cellular 
infiltration was scored in only eight of 
these biopsy specimens. With one 
exception‘ the authors do not state the 
criteria for a diagnosis of SS in their 
patients. A surprisingly high number 
of associated autoimmune diseases 
was found in these 23 patients. 


COMMENT 


In the adult the prevalence of SS 
approaches or even exceeds that of 
rheumatoid arthritis.” Judging from 
the literature the condition seems to 
be much more exceptional in children. 
Furthermore, the available data in 
children reveal that a diversity of di- 
agnostic criteria have been used and 
that quantitative investigations have 
rarely been performed. 

As in the adult, SS should be differ- 
entiated from local processes in the 
eye or the parotid gland, and condi- 
tions such as acquired immunodefi- 
ciency syndrome, lymphoma, and sar- 
coidosis should be excluded... The 
diagnostic criteria proposed by Chud- 
win et al‘ in children have the merit of 
quantifying the eye and salivary gland 
involvement, but they include a num- 
ber of nonspecific signs such as blood 
cell count, urinalysis, hypergamma- 
globulinemia, and a positive Coombs’ 
test. They also underestimate the 
value of anti-SS-A and anti-SS-B an- 
tibodies, which are specific of SS. We 
therefore propose the use of the more 
stringent criteria. that in the adult 
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_ have now replaced the criteria of Bloch 
et al.” Among these new criteria, 
those of Fox et al have the advantage 
of being strict and quantitative and of 
~ discriminating between primary and 
secondary forms. They request the 
-fulfillment of all of the following con- 

ditions for a certain diagnosis of SS 
and of three of them for a probable 
- diagnosis: (1)  keratoconjunctivitis 


“as evidenced by a Schirmer test 


and a quantitative rose bengal test; 
(2) xerostomia as shown by a de- 
creased basal and stimulated salivary 
flow rate; (3) lymphocytic infiltration 
in.a minor salivary gland biopsy spec- 
imen with at least two foci per 4 mm; 
and (4) laboratory evidence of a sys- 
temic autoimmune disorder on the ba- 
sis of an RF of 1/160 or greater, an 
i ANA of 1/160 or greater, or ENA 


L Strand V, Talal N: Advances in the diagnosis 


a “and concept of Sjögrens syndrome (autoimmune 


oe exocrinopathy). Bull Rheum Dis 1980;30:1046- 

:: 1052. 

2. Athreya BH, Norman ME, Myers AR, 
ét al: Sjögrens syndrome in children. Pediatrics 
1977;59:931-938. 

Soo 8s Fraga A, Gudino J, Ramos-Niembro F 
et al: Mixed connective tissue disease in child- 
hood. AJDC 1978;132:263-265. 

4. Chudwin DS, Daniels TE, Wara DW, et al: 


i. Spectrum of Sjégren syndrome in children. 


“<b Pediatr 1981:98:213-217,. 

Oe re Koivukangas T, Similä S, Heikkinen E, 
et als Sjögrens syndrome and achalasia of the 
cardia in two siblings. Pediatries 1973;51:943- 

945. 

6. Similä S, Kokkonen J, Kaski M, et al: Ach- 
alasia sieca: Juvenile Sjögrens syndrome with 
achalasia and gastric hyposecretion. Eur J Pe- 

: diatr 1978;129:175-181. 

ER Paleoux JB, Janin-Mercier A, Campagne D, 
et als: Sjögren syndrome and lupus erythematosus 
“nephritis. Arch Dis Child 1984;59:175-177. 

f 8: Vermylen C, Meurant A, Noël H, et al: 
a Sjogren’ syndrome in a child. Eur J Pediatr 
1985;144:266-269. 


JAMA 


antibodies, either anti-SS-A or anti- 
SS-B. The salivary flow should be 
evaluated by means of the Saxon test" 
and isotope scanning of the salivary 
glands. Normal values have to be es- 
tablished for the Saxon test in chil- 
dren. Ultrasonography of the parotid 
gland may be a valuable noninvasive 
tool.” The diagnostic value of sialogra- 
phy with grading of the lesions should 
be established.” 

When these criteria are used, a 
definite or probable diagnosis of SS 
ean be made in children. From the four 
patients described in this report, only 
one (patient 1) has probable SS. The 
available data from the literature do 
not allow such retrospective classifi- 
cation of the 23 patients with pre- 
sumed SS. It is the careful and pro- 
longed study of the patients who fulfill 


References 


9. Dumas R, Gueraud L, Jean R: Parotidite a 
rechute: Forme de début d’un syndrome de Gou- 
gerot Sjögren. Arch Fr Pediatr 1975;32:461-470. 

10. Ipp MM, Howard NJ, Tervo RC, et al: Sicca 
syndrome and total lipodystrophy: A case in a 
15-year-old female patient. Ann Intern Med 
1976;85:443-446. 

11. Romero RW, Nesbitt LT, Ichinose H: Mik- 
ulicz disease and subsequent lupus erythemato- 
sus development. JAMA 1977;237:2507-2510. 

12. Cosif C: Pathologie salivaire de enfant. 
Rev Stomatol Chir Maxillofac 1976;77:337-340. 

13. Goel KM, Shanks RA: Scleroderma in 
childhood: Report of five cases. Arch Dis Child 
1974;49:861-866. 

14. Hanefer WN: Sialographie, in Valvassori 
GE (ed): Radiologie in der Hals, Nasen, Ohren- 
heilkunde. Stuttgart, West Germany, Georg 
Thieme Verlag, 1984, pp 321-325. 

15. Daniels TE, Silverman S, Michalski JP, 
et al: The oral component of Sjögrens syndrome. 
oen Surg Oral Med Oral Pathol 1975;39:875- 


er Greenspan JS, Daniels TE, Talal N, et al: 
The histopathology of Sjégren’s syndrome i in la- 
bial salivary gland biopsies. Oral Surg Oral Med 
Oral Pathol 1974;37:217-229. 


In Other AMA Journals 


Reuse of Hemodialyzers 
M. J. Alter; M. S. Favero; J. K. Miller; P. Coleman; L. A. Bland (JAMA 1988;260:2073) 


— AJDC—Vol 142, Nov 1988 


these criteria that will provide us wit! 
the necessary information on clinical 
course and evolution of SS in children 
In those who do not fulfill the criteria 
the diagnosis remains uncertain: oni 
possibility is that they will ultimatel 
develop definite SS, but they may also 
suffer from other diseases that may be 
transient (as in patient 4) or perma 
nent. Long-term follow-up is, ther 
fore, equally important in this grot 
In the patients with isolated parc 
swelling, the diagnosis of recurre 
parotitis” should be considered. Th 
identity of this disorder, however, 
needs confirmation as neither its. r: 
diologic nor its histologic features are 
specific, no eye examinations or im- 
munologic studies are mentioned, and 
biopsies of salivary glands other than 
the parotid have not been performe 
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ytomegalovirus Infection in a 
Neonatal Intensive Care Unit 


Blood Transfusion Practices and Incidence of Infection 


. Pamela Griffin, MD; Michael O’Shea, MD; Jane E. Brazy, MD: John Koepke, MD; 
Dolph Klein, PhD; Carolyn Malloy; Catherine M. Wilfert, MD 


=. We studied blood transfusion vari- 
ables and cytomegalovirus (CMV) infec- 
tion in 385 infants admitted to the Duke 
niversity Medical Center, Durham, NC, 
neonatal intensive care unit over 14 
“months. Cytomegalovirus antibody ti- 
-ters were measured at birth and monthly 
thereafter. Urine cultures for CMV were 
performed regularly. infants admitted in 
the first six months (n=197) received 
onventionally prepared biood. Infants 
dmitted in the remaining eight months 
n= 188) were given frozen, deglycerol- 
_ized blood. Of the 105 infants weighing 
-1250 g or less (low birth weight [LBW)), 
90 (86%) received transfusions. Two 
hundred eighty infants weighed more 
‘than 1250 g (non-LBW), and 111 (40%) 
-Of these were given blood. In the first six 
“months of the study, three infants had 





[ow birth-weight (LBW) infants fre- 
quently develop iatrogenic anemia 

and may require blood transfusions 
to replace the blood drawn for labora- 
_tory testing. There are few published 
data to document transfusion usage 
for LBW infants (1250 g or less) and 
“those who weigh more than 1250 g. 
“The LBW infants, moreover, are at 
-risk for developing life-threatening ill- 
ness from transfusion-acquired cyto- 
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CMV viruria. One case was congenital; 
two were acquired. Both infants who 
acquired infection were antibody-posi- 
tive at birth and received multiple trans- 
fusions. In the remaining eight months, 
five infants had CMV viruria. Two cases 
were congenital; three were acquired. 
The three infants who acquired infection 
were antibody-positive at birth and re- 
ceived multiple transfusions. Our study 
demonstrates that infants with an LBW 
are more likely to receive blood trans- 
fusion and to be given significantly more 
blood than non-LBW infants. There was 
no difference in the number of infants 
acquiring CMV in the two periods de- 
spite the use of different preparations of 
blood. 
{AJDC 1988;142:1188-1193) 


megalovirus (CMV) infection, which 
reportedly occurs in as many as 20% 
to 30% of seronegative infants.'* Two 
studies reported a lower incidence of 
transfusion-acquired CMV infection 
with use of frozen, deglycerolized 
blood,** but neither evaluated a con- 
trol group. 

Our study had two purposes: (1) to 
document blood transfusion practices 
in LBW and non-LBW (NLBW) in- 
fants in an intensive care nursery 
and (2) to determine the incidence 
and means of acquisition of CMV infee- 
tion while using conventionally proc- 
essed blood or frozen, deglycerolized 
blood. This study was initiated before 
the use of frozen red blood cells 
for neonatal transfusions. Thus, we 
were able to study sequential admis- 
sions without altering the contem- 
porary transfusion practice in the 
nursery. 


PATIENTS AND METHODS 
Study Population 


From July 1984 to September 1985, we 
studied all infants admitted to the Duke 
University Medical Center, Durham, NC, 
neonatal intensive care unit (NICU) within 
the first week of life. Infants in the NICU 
at the beginning of the study who were less 
than 1 week of age were also included. 
Urine was cultured for CMV on admission, 
at 4 weeks of age, and weekly thereafter 
until discharge. In the presence of anuria, 
saliva was cultured. The CMV antibody 
titers were determined in cord or infant’s 
blood at birth and monthly until discharge. 

Cytomegalovirus status of blood donors 
was also determined. The amounts and 
identification for all blood transfusions 
were recorded. The use of fresh-frozen 
plasma and platelets was not monitored. 
All breast milk was heat processed before 
use, 

Infants admitted and who underwent 
transfusion during the first six months of 
the study (July to December 1984). were 
given conventionally prepared red blood 
cells. Infants admitted to the NICU in the 
succeeding eight months (January to Au- 
gust 1985) were given frozen, deglycerol- 
ized blood. 

Figure 1 provides an outline of the study 
population. At the beginning of the study, 
24 infants were in the NICU. Fourteen (six 
LBW) infants who were older than 1 week 
of age did not have urine or serologic 
examinations in the first week of life and 
had incomplete transfusion data. These 
infants were followed up with urine-cultures 
and serologic examinations during the 
study but were not included in the trans- 
fusion data analysis. The remaining ten 
infants were less than 1 week. old at the 
beginning of the study and were included 
in the analysis. In the first study period, 
211 infants were admitted. Ten were older 
than 1 week of age on admission (nine had 
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urine cultures'and serologic examinations 
~- done)-and were not included in the trans- 
- fusion analysis. Three infants were not 
tested and were not included in the analy- 
_ sis. The remaining 208 infants form group 
1. Of these, 206 had urine cultures, 199 had 
CMV antibody determinations, and 197 had 
= both, 

“Tn the second study period, 244 infants 
were admitted. Ten (four LBW) infants 
- were older than 1 week of age and were not 
“included in the transfusion analysis. Ten 
‘other infants admitted during the absence 
of the principal investigator were not 
- tested. The remaining 224 infants form 
group 2. Of these, 220 had urine cultures, 
194 had CMV antibody determinations, and 
< 188 had both. 


Virus Isolation 


Cell culture was performed on a line of 
human embryonic skin fibroblasts estab- 
== Hshed-in our laboratory. Inoculated cul- 
_ tures were observed for cytopathic effects 
< for 80 to 60 days. Isolates were identified 
as CMVs on the basis of the appearance of 
_ characteristic cytopathic effects, the pres- 
ence of typical inclusions in infected cul- 
tures stained with hematoxylin-eosin, and 
the failure to demonstrate virus replication 
in epithelial and nonhuman tissue cultures. 


oe CMV Antibody Determinations 


< Infant and blood donor sera were stored 
< oat — 20°C before serologic testing. Cyto- 
-  megalovirus IgG antibody titers were de- 
` termined using the solid-phase fluores- 
cence immunoassay technique (FIAX, 
International Diagnostic Technology Inc, 
<o Santa Clara, Calif) according to the man- 
“yfaeturer’s instructions. Antibody titers 
higher than 20 were considered positive. 
Titers of 20 or less were considered nega- 
‘tive. Sequential samples from an infant 
were assessed simultaneously. 


CMV Infection 


Cytomegalovirus infection was defined 
as the demonstration of viral shedding in 
‘the urine, or seroconversion with rising 
CMV antibody titers, or a significant rise 
in'antibody titers in infants who were CMV 
... antibody~positive at birth, 





oe a Preparation of Red Blood Cells 


All blood products used for transfusion 
to these infants were collected in citrate- 
- phosphate-dextrose-adenine anticoagulant 
(CPDA-}) and were supplied by the Amer- 
jean Red Cross Blood Services based in 
‘Charlotte, NC, The customary processing 

< = Was done using standard methods. 
Red blood cell units were frozen accord- 
. ing to the high-level glycerol method.* The 
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Period 1 


(>1 wk) 


3 


(>1 wk) (Not Tested) 


Period 2 


244 
10 10 
(>1 wk) (Not Tested) 


cytomegalovirus; and Ab, antibody. 


frozen units were thawed in a heated water 
bath in accordance with the Standards of 
the American Association of Blood Banks.’ 
Glycerol was removed using cell washer 
(IBM 2991, IBM Corp, Princeton, NJ). Two 
500-mL washes were employed after which 
the red blood cells were suspended in phos- 
phate-buffered 0.9% saline solution with 
0.2% dextrose added. The packed cell vol- 
ume, or microhematocrit, of the transfused 
blood ranged between 0.70 and 0.80. 


Data Analysis 


The x’ statistic with the Yates’ correction 
was calculated to analyze the association of 
birth weight category (LBW or NLBW) 
with transfusion status (received transfu- 


(Conventionally Prepared Blood) 


24 (Infants in NICU) 


211 (New Admissions) + 


(Frozen, Deglycerolized Blood) 


(New Admissions) 


Fig 1.—Diagram of study population. NICU indicates neonatal intensive care unit; CMV, 


Cytomegalovirus tnfection—Griffin et al 1189 a 


10 
(<1 wk) 


198 





208 Total (Group 1) 


e 206 Urine Cultures 
© 199 CMV Ab Titers 
* 197 Both 
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sion or not). The Mann-Whitney rank-sum 
test was used to compare transfusion vari 
ables between groups. l 


RESULTS ak: 
Overall Transfusion Variables: 


In all, 385 infants had urine cultures, 
serologic examination, and trans 
sion data available. Of these, 104 were 
in the nursery for longer than on 
month (group 1, 39 days; group 2 
65 days), and 82 of these infants re- _ 
ceived transfusions. Measurements of _ 
weight and gestational age for the 385 
infants with complete culture, séro: _ 
logic, and transfusion information — 

















were examined (group 1, 197 infants; 
group 2, 188 infants). Range and mean 
of birth weight and gestational ages 
r these infants categorized as LBW 
or NLBW are given in Table 1, and 
there were no significant differences 
between groups. Table 2 shows that a 
gher proportion of LBW infants 
6%) received transfusions than 
LBW infants (40%) (P<.001). Infants 
ith a LBW also were given more 
ood (P<0.01) from a greater number 


ables 3 and 4 compare the exposure 
to blood of infants categorized by 
study group, birth weight, antibody 
status, and presence of infection. 
Transfusion variables for LBW and 
NLBW infants between groups were 
not different. In group 1, 36 (78%) of 
46 LBW infants received transfusions 
(median, seven donors; 3.5 antibody- 
positive; 74 mL of blood, 41 mL of 
antibody-positive blood) (Table 3) vs 
59 (89%). of 151 NLBW infants (me- 
dian, two donors; one antibody-posi- 
ve; 56 mL blood; 40 mL of antibody- 
sitive blood) (Table 4). In group 2, 
(92%) of 59 LBW infants received 
blood (median, 11.5 donors; 3.5 anti- 
body-positive; 114 mL of blood; 40 mL 
of antibody-positive blood) (Table 3) 
compared with 52 (40%) of 129 NLBW 
infants (median, three donors; 0.5 an- 





























1 NLBW (n= 151) 


LBW (n=59) 
NLBW (n= 129) 





LBW (n= 105) 
NLBW (n= 280) 










No. Receiving 
Transfusion/Total No. 
(% of Total) 


90/105 (86) 
111/280. (40) 


*Median values are given. 
< tP. 
“$P<.01. 


4190 AJDC—Vol 142, Nov 1988 


2211 +754 


923 + 209 
2495 + 887 


ETEA — 
2342 +818 


+See “Patients and Methods” section for explanation of groups. Values are the mean+1 SD. LBW 
dicates low birth weight; NLBW, non-ow birth weight. 


tibody positive; 68 mL of blood; 7 mL 
of antibody-positive blood) (Table 4). 
Two of the CMV antibody-positive 
LBW infants included in group 2 re- 
quired exchange transfusions. One of 
the infants was given three exchange 
transfusions using frozen, deglycerol- 
ized blood and a fourth using conven- 
tionally prepared blood (CMV anti- 
body—positive donor). The other infant 
had two exchange transfusions with 
conventionally prepared blood (one 
CMV antibody-—positive donor and one 
CMV antibody-negative donor). Fro- 
zen, deglycerolized blood was given 
for routine transfusions. Neither in- 
fant acquired CMV infection. 


Incidence of Infections 


Four hundred twenty-six (group 1, 
206; group 2, 220) of 445 newborns 
admitted to the NICU during the first 
week of life had urine cultured for 
CMV. A total of 961 urine cultures 
were done, for an average of 2.2 cul- 
tures for all infants and 4.5 cultures 
for LBW infants. Three infants were 
found to have congenital CMV infec- 
tion (group 1, one infant; group 2, two 
infants) and five infants (two in group 
1 and three in group 2) acquired CMV 
infection. 

Cytomegalovirus antibody titers 
were determined for 393 infants 






eae 









27. 4222 
35.6+4 














276+2 
35.2+3.7 


(group 1, 199; group 2, 194). One hun- 
dred fifty-one (88%) were seronegative 
(group 1, 36%; group 2, 41%) and 242 
(62%) were seropositive (group 1, 64%; 
group 2, 59%). The geometric mean 
titer (GMT) for the seropositive in- 
fants was 72 (range, 23 to 400). The 
GMT for LBW infants was 55. Anti- 
body declined and disappeared in mon 
infants by 8 weeks of age. 

Five hundred seven blood donors 
had CMV antibody determinations. 
Two hundred thirty-seven (47%) of 
the donors were CMV seropositive. 
The GMT was 104 (range, 23 to 400). 


Congenital Infections 


The overall incidence of congenital 
CMV infection during the study period 
was three (0.7%) of 426 infants. One. 
(0.5%) of 206 in group 1 and two (0.9%) 
of 220 in group 2 were excreting CMV 
at birth. 


Acquired Infections 


None of the 147 seronegative infants 
with urine culture data available had 
CMV detected in urine during the 
study period. Five (2%) of the 238 
infants with urine cultures available 
who were CMV antibody-positive at 
birth acquired an infection (two in 
group 1 and three in group 2). All 
infected infants weighed 1200 g or less, 
were hospitalized longer than one 
month, and received multiple blood 
transfusions. Table 3 summarizes 
transfusion data for infected and non- 
infected LBW infants. 

The two infants in group 1 who 
acquired CMV infection were given 
blood from a mean of 14 donors (seven 
antibody-positive) and with a mean 
volume of 230 mL of blood (95 mL. of 
antibody-positive blood) (Table 3). The 
three infants in group 2 who acquired 
infection received transfusions from a 
mean of 15.3 donors (5.3 antibody- 
positive) and with a mean of 147.8 mL 










No. 
No. of Antibody-Positive 
Donors Donors 
9 4 
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blood (54.5 mL of antibody-positive 
blood) (Table 3). When transfusion 
variables for the five infected infants 
were compared with transfusion vari- 
ables for 39 LBW antibody-positive 
infants who were hospitalized for more 
than 28 days, there were no significant 
differences. One of the infants in the 
second group received transfusion 
with conventionally prepared blood as 
well as frozen, deglycerolized blood 
due to the temporary unavailability of 
compatible frozen blood. 


Figure 2 demonstrates the temporal 
relationship of CMV antibody status 
and viruria in the five infected infants. 
These infants who acquired infection 
after delivery began shedding virus at 
4.5 to 9 weeks of age. Four of the 
infants had viruria detected in only 
one urine sample. The only infant who 
had persistent viruria was delivered 
by cesarean section and was given only 
frozen, deglycerolized blood. He be- 
gan excreting virus at 6 weeks of age 
and his viruria persisted (11 of 11 urine 


samples) throughout three months of — 
hospitalization. His CMV antibody ti- 
ter two weeks before shedding (1:37) 
and two weeks after shedding (nega- 
tive) rose to 1:63 ten weeks after the 
onset of viruria. When his viruria 
began, he had been given 152 mL of 
blood (55 mL of antibody-positive 
blood) from 16 donors (five antibody- 
positive; GMT, 187). Three infants 
were seronegative at the time virus 
excretion was detected. Two of these 
infants did not have subsequent anti- 


Table 3.—Comparison of Transfusion Variables For Groups 1 and 2 Low-Birth-Weight (LBW) Antibody-Negative (Ab —) af 
and Antibody-Positive (Ab + ) Infants* A sade 


No. Receiving 


Transfusion/Total 


Group 1 
LBW 
Ab- 
Infected 


Uninfected 


Ab + 
Infected-congenital 


Infected-acquired 
Uninfected 


Group 2 
LBW 
Ab- 
Infected 


Uninfected 


Ab + 
Infected-congenital 


Infected-acquired 
Uninfected 


Ab + Donors 





*Median values are given except for infected infants where mean values are given. 
tincludes one infant receiving conventionally prepared blood in addition to frozen, deglycerolized blood. See text for explanation. 


Ab+ Blood, mL 


Table 4.—Comparison of Transfusion Values For Groups 1 and 2 Non-Low-Birth-Weight (NLBW) Antibody-Negative (Ab —) 


and Antibody-Positive (Ab +) Infants* 


No. Receiving 


Transfusion/Total 


Group 1 
NLBW 
Ab = 
Infected 
Uninfected 


Ab+ 
Infected 
Uninfected 

Group 2 
NLBW 

Ab- 

Infected 


Uninfected 


Ab + 
Infected-congenital 


Infected-acquired 
Uninfected 


*Median values are given. 
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Ab+ Blood, mL 


1191 


130 


100 


Reciprocal Titer 





=- =- Ml Infant 1 
== —— Olnfant 2 
@ infant 3 
-—-—- O Infant 4 
Alnfant5 


8 10 12 14 16 


Age, wk 


Fig 2.—Relationship of cytomegalovirus titers and viruria in five infected infants. Titers of 
20 or less are negative. Dagger indicates death (infant 2). Lines represent titers and 


symbols represent viruria. 


body determinations due to death or 
discharge from the nursery. One in- 
fant, however, who was hospitalized 
and followed up for three months after 
the detection of virus in one urine 
sample (16 cultures done) remained 
seronegative. This urine was obtained 
one day after a transfusion with sero- 
positive blood (1:400). The infant who 
was seropositive when her viruria was 
detected at 8 weeks of age did not have 
subsequent antibody determinations 
or urine cultures done. 
Seroconversions 

Three infants (one LBW) from 
group 2 were seronegative at birth 
with seroconversion after transfusions 
from seropositive donors (mean, 3.6 
antibody-positive donors; GMT, 102; 
88 mL of antibody-positive blood). 
Urine cultures for these three infants 
remained negative. Two to three cul- 
tures per infant were obtained from 
birth to 4 to 8 weeks of age. One of 
the infants had three antibody titers 
(negative, 1:58, 1:31) done at birth and 
at 4 and 8 weeks of age, respectively. 
The remaining two infants had only 
two antibody titers each (negative, 
1:56; negative, 1:52) done at birth and 
4 weeks of age. Blood for the antibody 
determination was obtained at four to 
12 days after the infant’s most recent 
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transfusion. All infants were given 
frozen, deglycerolized blood and one 
infant was given fresh-frozen plasma. 
These infants were not included in the 
group of infants with culture confir- 
mation of infection. 


COMMENT 


There were two important findings 
from our study. First, LBW infants 
were given blood transfusions more 
frequently and consequently were 
given blood from a larger number of 
donors and in larger volume than 
NLBW infants. Second, the incidence 
of acquired CMV infection was very 
low in our population and did not differ 
in the two groups despite the use of 
different preparations of blood. 


Transfusion Variables 


Our data show that 86% of LBW 
infants received transfusions com- 
pared with only 40% of NLBW infants. 
Infants with an LBW also were given 
more blood from a greater number of 
donors than NLBW infants. This is to 
be expected because LBW infants are 
frequently very ill and require pro- 
longed intensive care.®° Our data con- 
firm that LBW infants are given large 
amounts of blood, up to six times the 
circulating blood volume, making this 


group of infants at greater risk for 
acquiring a blood-borne infection. 
CMV Infections 

The overall incidence of CMV excre- 
tion during the study period was 1.9%, 
and 5.8% for infants hospitalized for 
longer than one month. The rate of 
infection, however, among CMV anti- 
body-negative infants given conven- 
tionally prepared blood was zero. This 
finding differs from previous studies 
in which LBW CMV antibody-nega- 
tive infants were at a 20% to 30% risk 
for acquiring infection from transfu- 
sion of CMV  antibody-positive 
blood.* Our data may be limited by 
the small number of LBW antibody- 
negative infants who were given con- 
ventionally prepared blood. Also, 
these infants, by chance, were given 
blood from fewer donors and fewer 
antibody-positive donors than LBW 
infants in other studies assessing 
transfusion-transmitted CMV.2° We 
had 14 antibody-negative LBW infants 
given a median of 39.5 mL of conven- 
tionally prepared blood from a median 
of three antibody-positive donors. 
Other investigators have found an in- 
creased incidence of transfusion-ac- 
quired infection in infants given blood 
from a mean of 6.5 CMV antibody- 
positive donors or greater than 50 mL 
of antibody-positive blood.** Serocon- 
version did not occur in these 14 in- 
fants, so we believe that the negative 
cultures were not indicative of a failure 
to detect virus. 

Five infants acquired CMV infec- 
tion. All of these infants were LBW, 
were antibody-positive at birth, re- 
ceived multiple blood transfusions, 
and were hospitalized for longer than 
one month. Comparison of transfusion 
variables for the five infected infants 
and 39 LBW antibody-positive infants 
hospitalized for more than 28 days 
revealed no significant differences. All 
newborns who excreted CMV after 
the first week of life were initially 
seropositive, making it possible that 
they acquired virus perinatally from 
their mothers. Three of the five infants 
excreted virus at 4.5, 5, and 6 weeks 
of age, respectively, and it was not 
possible to determine the source of 
their virus. Two infants excreted virus 
at 8 and 9 weeks of age, respectively. 
These infants seem less likely to have 
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acquired their viruses from their 
mothers. Virus isolations were not 


attempted from mothers and therefore 
r ono comparisons of the isolated viruses 


could be made. Also, because platelet 


transfusions were not monitored, we 


<< cannot exclude that as a possible 
source of infection. 


Three of the five infants were sero- 
negative and another had a very low 
antibody titer when virus was de- 
tected in the urine. One infant died 
1.5 weeks after virus was isolated. 
Four infants had virus detected in only 
a single urine sample. The one infant 
who had persistent viruria was sero- 
negative two weeks after the onset of 
viral shedding but was seropositive 
four weeks later. One infant remained 
seropositive from birth to 2 months of 
age, documenting her acquisition of 
virus and infection. One infant failed 


i -to seroconvert in three months of ob- 
-> servation. Thus, several interesting 


-observations have been made. Sero- 
‘conversion by immunofluorescence 


may not be detected for months after 


. infection. Transient or possibly spo- 
__ Yadic excretion occurs, and we need to 


learn more about the significance of 


-> this finding. 


Three infants from group 2 who 
were seronegative at birth became 


-seropositive during their hospitaliza- 
< tion. All received transfusions with 
frozen, deglycerolized blood. All urine 


cultures were negative. One infant had 
a- declining antibody titer on follow- 


< Up, suggesting passively acquired an- 
“tibody and not infection. The remain- 
-ing infants had insufficient data to allow 
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conclusions concerning their serocon- 
versions. Therefore, these infants are 
not included as infected infants. 

We could not demonstrate a differ- 
ence in the incidence of acquired CMV 
infection between the infants receiv- 
ing conventionally prepared blood and 
those who received frozen, deglycer- 
olized blood. This study, however, may 
be affected by the number of LBW 
CMV antibody-negative infants given 
transfusions, the number of antibody- 
positive donors per infant, the amount 
of antibody-positive blood transfused, 
and the lack of long-term follow-up in 
infants hospitalized for less than one 
month. 

Other studies assessing the effec- 
tiveness of frozen, deglycerolized 
blood have also been limited by small 
numbers of infants as well as the lack 
of internal controls.*5 Brady et al‘ 
found that none of 106 seronegative 
infants (27 LBW) receiving transfu- 
sions from a mean of 5.7 U of frozen, 
deglycerolized blood (half from sero- 
positive donors) acquired CMV. Tay- 
lor et alè found that none of 17 LBW 
seronegative infants who were given 
only frozen, deglycerolized blood ac- 
quired CMV infection, while two of 
seven LBW seronegative infants given 
both conventionally prepared blood 
and frozen, deglycerolized blood ac- 
quired CMV. 

While frozen, deglycerolized blood 
appears to be effective in preventing 
transfusion-acquired CMV infection, 
there may be complications associated 
with its use. Recently, an increase in 
serum bilirubin levels temporally as- 
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sociated with transfusion of frozen, | 
deglycerolized blood was mentioned — 
as an unpublished observation.’ An 
infant in our series, after being. given 
a double-volume exchange transfusion 
using frozen, deglycerolized blood, de- 
veloped severe metabolic acidosis, He- 
had two subsequent. exchange trans- 
fusions using frozen, deglycerolized | 
blood, with metabolic acidosis occur- 
ring after each. A fourth exchange 
transfusion performed using conven- 
tionally prepared blood produced nc 
ill effects. Following this, we chose to” 
carry out exchange transfusions with | 
conventionally prepared blood and to. 
use frozen, deglycerolized blood for 
routine blood replacement when 
smaller volumes are transfused. Fur- 
ther experience with frozen, deglycer- 
olized blood is necessary to determine | 
possible complications from its use; 
In summary, we found that 86% of 
LBW infants are transfused from a 
median of nine donors, putting them 
at risk for a transfusion-transmitted | 
infection. In this study, only CMV 
antibody-positive infants became in- _ 
fected with CMV. Finally, the inci- 
dence of acquired CMV infection was ~ 
very low in our population and did not 
differ in the two groups despite the — 
use of different preparations of blood. 
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'aurine and Osmoregulation 






$ We have previously shown that in 
the cat, taurine is an osmoprotective 
_ Molecule that lessens mortality, neuro- 
- logical morbidity, and brain-cell dehy- 
_ dration. during chronic hypernatremic 
dehydration. We examined the ability of 
two taurine analogues to afford cerebral 
moprotection in rats. Pretreatment 
with guanidinoethane sulfonate, a com- 
petitive antagonist for B-amino acid 
ransport, as a 1% drinking solution for 
ten days led to a significant reduction in 
brain-cell dehydration. Thus, total brain- 
cell water was higher in experimental vs 
control animals (544.3+36.8 vs 
478.2 + 12.7 mL/100 g of fat-free dry sol- 
ids [FFDS]) and the difference was al- 
ost exclusively derived from the intra- 
liular water compartment (452.7 + 27.3 
vs 371.4£7.7 mL/100 g of FFDS). Pre- 
treatment with taltrimide, a lipophilic tau- 
ine derivative (intraperitoneal injec- 
tlon of 200 mg/kg for four days), led to 
similar results. Total brain-tissue water 
was significantly higher in experimental 
vs control. rats (507.6£18.8 vs 
363.2+9.5 mL/100 g of FFDS), with the 






























221 .3213.1 mL/100 g of FFDS). These 
results suggest that the cerebral re- 
sponse to chronic hypertonic stress in- 
cludes accelerated transmembrane flux 
of osmoprotective solutes in addition to 
mobilization from sequestered intracel- 
lar storage. sites in an attempt to in- 
rease the cytosolic pool of osmotically 
ive molecules. 
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II. Administration of Taurine Analogues Affords Cerebral 
- Osmoprotection During Chronic Hypernatremic Dehydration 


Cell-volume regulation in response 

to alterations in ambient osmolal- 
ity is an important biologic function in 
all animal species.'? In mammals, os- 
moprotection is primarily designed to 
maintain cerebral-cell volume rela- 
tively constant in the face of distur- 
bances in serum tonicity? We have 
shown that taurine acts as an osmo- 
protective molecule in the cat and is 
instrumental in the defense against 
brain dehydration during chronic 
hypernatremie dehydration(CHD).‘ 
Therefore, we thought it worthwhile 
to explore the potentially beneficial 
effect of taurine analogues in rats with 
CHD. 

Investigations into the osmoregu- 
latory role of taurine and structural 
analogues may have clinical relevance 
to the human infant with a limited 
capacity for taurine biosynthesis. Re- 
cent studies have indicated that neo- 
nates fed commercial formula without 
taurine supplementation may develop 
metabolic evidence of taurine defi- 
ciency.’ In addition, infants treated 
with hyperalimentation solutions for 
prolonged periods manifest abnormal 
retinograms that are indicative of tar- 
get organ injury due to taurine defi- 
ciency.® In light of the frequency of 
osmolal disturbances in the ill neo- 
nate,’ a better understanding of the 
function of taurine in cell-volume reg- 
ulation may improve the therapy for 
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infants with hypernatremic or hypo- 
natremic syndrome. 

Guanidinoethane sulfonic acid (GES), 
also known as taurocyamine, is struc- 
turally related to taurine and com- 
petes with taurine for transport in 
brain-derived synaptosomes.® We an- 
ticipated that pretreatment of rats 
with GES would lead to cerebral-cell 
taurine depletion and enhance the del- 
eterious consequences of CHD in.a 
manner similar to dietary taurine de- 
ficiency in the cat. In contrast, prior 
administration of taltrimide, 2-phthal- 
imidoethanesulfon-N-isopropylamide, 
should increase the effective cerebral 
cytosolic taurine concentration since 
it is more lipophilic and penetrates the 
blood-brain barrier with greater effi- 
ciency compared with taurine.* There- 
fore, we expected taltrimide to pro- 
vide osmoprotection during CHD. The 
following experiments describe. the 
impact of pretreatment of rats with 
these two novel compounds on their 
tolerance of CHD. 


METHODS 


Sprague-Dawley rats weighing 179 
to 383 g were used in these experiments. 
They were fed a standard rodent diet (ICN 
Biochemicals, Cleveland). containing 20% 
protein (casein-purified high nitrogen), but 
no taurine for two to four weeks to ensure. 
that all tissue taurine content was endog- 
enously synthesized and not derived from 
the diet. Animals were weighed weekly and 
then studied in two protocols. poki 

In protocol 1, experimental iiias 
(n=16) received GES dissolved as a 1% 
solution in- their drinking water for 14 
days.” Control animals. were provided un- 
treated water ad libitum. After two weeks, 
the animals were weighed and blood was 
drawn for serum chemical and plasma tau- 
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rine concentration analyses. Chronic hy- 
pernatremic dehydration was induced by 
complete water deprivation for 24 hours. 
This was followed by twice daily intraperi- 
toneal injections of 1 mol/L of sodium 
chloride over 72 hours in an effort to grad- 
ually raise serum Na+ concentration to 185 
to 190 mmol/L." The daily dose in milli- 
equivalents, which was equivalent to the 
injected volume, was calculated according 
to the following formula: milliequiva- 
lents = 0.6 x (total body weight) x (desired 
serum Na*—140). Animals were weighed 
daily and blood was drawn at the time of 
death for final determination of serum Na+ 
and Cl concentrations. The animals were 
dissected and a portion of the vastus me- 
dialis muscle and brain tissue from the 
frontal lobe were removed for measurement 
of tissue water content, water compart- 
ment sizes, and taurine content. 

In protocol 2, experimental animals 
(n=12) received taltrimide dissolved 
in 0.15 mmol/L of sodium chloride, 
200 mg/kg/d, injected intraperitoneally for 
four days. Control animals were given an 
equal volume of saline vehicle by the same 
route. 

Thereafter, CHD was induced and 
samples were collected as described in 
protocol 1. 


Analytical Methods 


Serum and tissue chemical analyses for 
Na+ and K+ were performed using a flame 
photometer (Instrumentation Laborato- 
ries, Lexington, Mass) while serum and 
tissue chloride concentrations were meas- 
ured with a Buchler-Cotlove automatic ti- 
trator chloridometer (Haake-Buchler Inc, 
Saddle Brook, NJ). The brain and muscle 
tissue specimens were dried to constant 
weight in an oven at 40°C for determination 
of percentage water content." The spec- 
imens were then extracted once with ether 
and redried to constant weight. The tissues 
were digested in 1 mL of 70% nitric acid 
solution for 48 hours and the extracts were 
then neutralized with calcium carbonate. 
The brain and muscle tissue samples used 
for determination of taurine concentration 
were homogenized in nine volumes of cold 
10% trichloroacetic acid using a Polytron 
homogenizer (Brinkman Instruments, 
Westbury, NY) and centrifuged at 20000 g 
for 30 minutes. The plasma and tissue 
taurine content was measured with an au- 
tomated amino acid analyzer (Beckman 
Instruments, Fullerton, Calif) on-line to a 
computer (Spectra Physics, Oxnard, Calif) 
for data acquisition and calculation. The 
GES concentrations in the tested organs 
were determined as described by Huxtable 
et al." 


AJDC—Vol 142, Nov 1988 













Weight, g 








Table 1.—Chronic Hypernatremic Dehydration* 


———- 1. = OOOO 
Control Experimental Control Experimental 
Criteria (n=8) (n=8) (n=7) (n=5) 







Predehydration 312.0+14.2 314.3+9.4 413.7+17.5  410.6+14.0 

Postdehydration 258.5+10.5¢ 255.5+12.4¢ 344.0+17.8t 345.0+21.0t 
Serum NA+ level, mmol/L 

Predehydration 142.4+0.7 141.3+0.7 136.9+1.6 135.2+ 1.6 

Postdehydration 202.1+3.8ł 198.3+3.0f 183.4+2.9ł 186.0+1.4t 
Predehydration plasma taurine 

level, pmol/L 29.1 +5.9 22.1 +4.7 31.3+5.4 47.5+6.3 
Mortality 5/8 2/8 1/7 








Results by Treatment Group 








Taltrimide 
















*GES indicates guanidinoethane sulfonic acid. Results are mean + SEM. 


tP<.01, predehydration vs postdehydration. 





Treatment Group 
GES 


TTW 


Experimental (n =5) 





Table 2.—Cerebral Water Compartment Sizes* 


Cerebral Water Compartment Sizes, mL/100g of FFDS 








Control (n=8) 478+13 

Experimental (n =5) 544+37 
Taltrimide 

Control (n=7) 363+10 


508 + 19} 












ICW ECW 












371+8 107+9 
453 + 27t 91+7 
221+13 142+8 






373+ 18t 


*FFDS indicates fat-free dry solids; TTW, total tissue water; ICW, intracellular water; ECW, extracellular 
water; and GES, guanidinoethane sulfonic acid. Results are mean + SEM. 


+P<.05, experimental vs control. 
+P<.005, experimental vs control. 


Calculations 


The extracellular water (ECW) of the 
tissue samples was calculated as the chlo- 
ride space.” The latter was determined by 
dividing the tissue chloride content by the 
serum chloride concentration corrected by 
the Donnan factor (0.96) and for the water 
content of plasma (0.93). The intracellular 
water (ICW) content was derived as equal 
to the total tissue water (TTW) content 
minus the ECW component. 


Statistical Methods 


The results were analyzed using the Stu- 
dent ¢ test, paired or unpaired, as indicated 
by the experimental conditions. Results 
were considered statistically significant if 
P<.05. 


RESULTS 


In both protocols, the animals 
thrived and gained weight on the tau- 
rine-free diet and during the pretreat- 
ment phase with the taurine ana- 
logues. As indicated in Table 1, the 
degree of weight loss was comparable 
in the experimental and control ani- 
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mals treated according to the two 
protocols. Although the GES-treated 
rats and their control counterparts 
had more severe hypernatremia than 
the taltrimide-treated rats and their 
respective controls, the severity of the 
CHD regimen was comparable among 
the animals in each protocol. The older 
age and larger body size of the animals 
studied in protocol 2 may have facili- 
tated the natriuretic response to the 
long-term sodium loading. There was 
a trend toward increased mortality in 
the control animals (five of eight) com- 
pared with rats that received GES in 
their drinking water (two of eight), 
but this difference was not statistically 
significant. No substantial animal 
mortality was observed in the taltri- 
mide study. Furthermore, no evident 
seizure activity was seen in any of the 
animals with CHD that were treated 
according to these two protocols. 
However, in both studies the control 
animals had a sicker, more lethargic 
appearance, with disheveled fur, com- 
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pared with experimental rats pre- 
treated with taurine analogues. 

In both experimental studies, treat- 
ment with the taurine analogues, ei- 
ther GES or taltrimide, provided sig- 
nificant protection against brain-cell 
desiccation during sustained hyper- 
tonicity. As indicated in Table 2 and 
Figs 1 and 2, animals that received 
GES compared with those that re- 
ceived normal drinking water had an 
increase in brain TTW (544+37 vs 
478 + 13 mL/100 g of fat-free dry solids 
[FFDS], P=.15) that manifested as a 
preservation of the ICW compartment 
(453 +27 vs 371 +8 mL/100 g of FFDS, 
P<.05). A similar pattern was also 
observed in protocol 2. Animals that 
were pretreated with taltrimide had a 
significantly increased brain TTW 
compared with control animals 
(508+19 vs 363+10 mL/100 g of 
FFDS, P<.0001) that was due to main- 
tenance of the ICW compartment size 
(873+18 vs 221+13 mL/100 g of 
FFDS, P<.001). The smaller cerebral- 
tissue water compartment sizes in the 
control animals studied as part of the 
taltrimide vs GES protocol may be 
attributable to older age and longer 
survival in the taltrimide-pretreated 
animals, and differences in lipid ex- 
traction in dried tissue samples. No 
differences in muscle-tissue water 
compartment sizes were noted be- 
tween animals pretreated with GES 
or taltrimide and their appropriate 
controls. This is consistent with our 
previous observation that taurine did 
not display an osmoprotective function 
in muscle tissue of cats during CHD.‘ 

In protocol 1, while no difference in 
plasma taurine concentration was de- 
monstrable, there was a 22.6% de- 
crease in cerebral taurine content in 
the rats that were given GES in their 
drinking water during the preparatory 
phase (Table 3). However, this was 
significantly less than the 38.1% 
reduction in muscle taurine content 
induced by pretreatment with 
GES. Furthermore, GES pretreat- 
ment caused a substantial increase 
in the GES content of the brain 
(1.23 + 0.09 [experimental animals] vs 
0.58+0.05 mmol/L/100 g of FFDS 
[control animals], P<.0001). Thus, the 
total cerebral content of taurinelike 
molecules was similar in the control 
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Fig 1.—Graph illustrates brain and muscle tissue water compartment sizes in rats with 
chronic hypernatremic dehydration. Experimental animals (n=8) were pretreated with 
guanidinoethane sulfonic acid as 1% drinking solution while control animals (n= 8) received 
untreated water. TTW indicates total tissue water; ICW, intracellular water; ECW, extracel- 


lular water; FFDS, fat-free dry solids; and asterisk, P<.005. 













Treatment Group 


GES 
Control (n=8) 


Experimental (n=8) 


Taltrimide 
Control (n=7) 


Experimental (n= 5) 











Table 3.—Tissue Taurine Concentration* 


2.75 +0.23 3.78 + 0.46 
2.13+0.15T 2.34 +0.27ł 
1.18+0.29 4.19+0.27 


2.56 + 0.30F 





Taurine Concentration by 
Tissue, mmol/L/100 g 
of FFDS 


3.61 +0.30 





*FFDS indicates fat-free dry solids; GES, guanidinoethane sulfonic acid. Results are mean + SEM. 
+P<.05, experimental vs control. 
+P<.01, experimental vs control. 


and experimental animals (3.33 + 0.28 
vs 3.36 + 0.41 mmol/L/100 g of FFDS, 
respectively). In the second study, 
taltrimide treatment resulted in 
a 217% increase in cerebral tau- 
rine content (2.56 + 0.30 vs 
1.18+0.29 mmol/L/100 g of FFDS, 
P<.01), without causing any concomi- 
tant change in muscle taurine content. 
COMMENT 

Our results demonstrate that prior 

treatment with two distinct taurine 


analogues ameliorates cerebral dehy- 
dration and lessens the morbidity ob- 
served in rats with CHD. In earlier 
work we demonstrated the importance 
of taurine in cerebral-cell volume reg- 
ulation by describing the increased 
morbidity, mortality, and extent of 
brain-cell shrinkage during CHD in 
cats with dietary taurine deficiency.‘ 
Since the cat has a marginal taurine 
biosynthetic capability*"* and utilizes 
taurine as an obligate bile salt conju- 
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Fig 2.—Graph illustrates brain and muscle tissue water compartment sizes in rats with 
chronic hypernatremic dehydration. Experimental animals (n= 5) received intraperitoneal 
taltrimide (200 mg/kg/d for four days) while control animals (n=7) were given saline 
injections. TTW indicates total tissue water; ICW, intracellular water; ECW, extracellular 
water; FFDS, fat-free dry solids; and asterisk, P<.005. 


gate, eight to 12 weeks of taurine 
deprivation leads to an 80% reduction 
in cerebral taurine content.” Deple- 
tion of brain taurine concentration 
correlates with the degree of cerebral- 
cell dehydration during CHD.‘ The 
rat, in contrast, has ample activity of 
all enzymes required for taurine syn- 
thesis in muscle, liver, and brain tis- 
sue.® 

Thus, it is not feasible to induce 
taurine deficiency by excluding this 
sulfur amino acid from the diet. In- 
stead, we sought to modify brain tau- 
rine content with exogenous adminis- 
tration of taurine analogues. Our 
results indicate that such a strategy 
can change the susceptibility to CHD. 
In particular, using the two analogues 


. tested, we successfully increased the 


animals’ tolerance to CHD and re- 
duced cerebral-cell volume shrinkage 
during a sustained hyperosmolar 
state. 

It is important to emphasize that 
our conclusions are based on the rela- 
tive differences in cerebral water com- 
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partment sizes in experimental vs con- 
trol animals. Thus, the absolute value 
of differences in brain water compart- 
ment sizes in different animal groups 
or compared with normal, untreated 
animals is less important than the 
directional change induced by prior 
administration of GES or taltrimide 
compared with simultaneously stud- 
ied control rats. Since the precise 
anatomic meaning of the brain chlo- 
ride space is a matter of dispute, we 
think that an interpretation of the data 
based on relative changes in brain 
water compartment sizes following ex- 
perimental interventions is justified. 
The muscle-tissue water compartment 
sizes were similar in all four groups of 
rats studied and no differences in 
these values were detected between 
experimental and control animals. 
Guanidinoethane sulfonic acid is an 
amidine analogue of taurine that acts 
as a competitive antagonist of tissue 
taurine uptake.*° Its administration 
as a 1% drinking solution for ten to 14 
days causes a 40% to 60% decrease in 
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cerebral taurine content. Thus, the 
observation that GES pretreatment 
afforded cerebral osmoprotection dur- 
ing CHD was unexpected. This is es- 
pecially surprising since intracisternal 
administration of GES lowers the sei- 
zure threshold in normal rats. How- 
ever, in our experiments, GES induced 
only a 22.6% reduction in cerebral 
taurine content. This suggests that 
CHD interfered with the ability of 
GES to deplete the brain of taurine. 
In addition, GES is transported into 
the brain cell by the same B-amino 
acid carrier system as taurine and 
shares some agonist properties with 
taurine.*”” Therefore, it is possible 
that the protective effect of GES was 
mediated by an increase in the pool of 
available, active taurinelike molecules 
in the cerebral cytosol. The beneficial 
effect of taltrimide is easier to explain. 
It is likely that this lipophilic molecule 
penetrated the blood-brain barrier 
better than taurine and entered the 
cerebral cell during the pretreatment 
phase. This may have led to an in- 
creased number of taurinelike mole- 
cules in the intracellular pool of os- 
moprotective organic solutes. This 
proposed mechanism of action is sup- 
ported by the significantly elevated 
brain taurine content in the experi- 
mentally pretreated animals in proto- 
col 2. While we have focused on a 
potential osmoprotective role of tau- 
rine analogues by supplementing the 
cytosolic pool of osmolytes, these mol- 
ecules may be working by alternative 
mechanisms. These could include 
maintenance of endothelial membrane 
ultrastructure and limitation of water 
egress from the brain during CHD. 
Taurine exerts such a protective effect 
of pulmonary epithelial integrity dur- 
ing nitrogen dioxide exposure.” 

In these experiments, in contrast to 
our previous studies of osmoregulation 
in cats, no differences in mortality 
were demonstrable between the ex- 
perimental and control animals, de- 
spite a significant reduction in brain- 
cell dehydration in the rats pretreated 
with taurine analogues. This may be a 
consequence of increased resilience of 
the rat to experimental manipulation 
and differences in endogenous taurine 
biosynthesis. Thus, a protective ef- 
fect of pretreatment with taurine an- 
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logues on mortality. may have been 


bscured by the retained ability of 
control rats to synthesize taurine in 
. brain. However, in both protocols, 
e control animals had a sicker, more 
thargic appearance, with disheveled 
compared with experimental ani- 
mals. This supports the contention 
t pretreatment with taurine ana- 
gues had a beneficial effect. 
All previous discussions of organic 
sm protective molecules in mamma- 
as species have assumed that an in- 
sase in their cytosolic concentration 
response to a rise in the osmolality 
the extracellular fluid would be 
rived from intracellular sequestra- 
ion sites,?* It is postulated that in- 
creases in ambient tonicity signal a 
elease of endogenous taurine and 
ther osmolytes from unidentified 
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subcellular organelles into the cytosol, 
with re-uptake of these solutes when 
normalization of the serum osmolality 
has been achieved. Our work suggests 
that cells can regulate their volume in 
response to fluctuations in the osmo- 
lality of the external medium osmolal- 
ity via an additional adaptive mecha- 
nism, namely, modulation of 
transmembrane flux of osmeprotec- 
tive molecules. While the precise 
mechanism of osmoprotection af- 
forded by taurine and its analogues 
needs further elaboration, it is clear 
that the cerebral-cell volume regula- 
tory response can be modified by ex- 
ogenous sources of these osmoprotec- 
tive molecules. The beneficial effect of 
exogenous supplementation with tau- 
rine analogues raises the possibility 
that cerebral taurine transport may 
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- @To- evaluate the effects of two differ- 
ent: doses of cranial irradiation on 
growth and growth hormone (GH) re- 
lease, we studied 61 children with acute 
lymphocytic leukemia who had survived 
at least five years in continuous com- 
-plete remission. Forty-three children re- 
ceived 24 Gy (group 1) and 18 children 
received 18 Gy (group 2). Height was 
aluated. at diagnosis, at the end of 
treatment, and 6, 12, and 24 months later. 
Growth hormone release was evaluated 
by arginine and levodopa tests after the 
end. of treatment. After diagnosis, the 
“height SD score decreased significantly 
--in- both groups; two years after the end 
‘of treatment, only group 1.showed an SD 
-score for height that was still signifi- 
~-eantly lower than at diagnosis. Group 1 
`- -showed impaired GH responses to the 
tests and, compared with controls, 
group 1 in fact included a percentage of 
subjects with a normal response to lev- 
odopa (ie, >8 pg/L) that was signifi- 
cantly. lower (56.4% vs 83.3%) and a 
percentage of nonresponders to both 
tests that was significantly higher 
(21.6% vs 0%). These data indicate that 
a only patients treated with lower cranial 
«Irradiation dosage (18 Gy) had complete 
| growth recovery and normal GH re- 

sponses to pharmacologic tests. 

- (AJDC 1988;142:1199-1202) 












[IZ recent years there has been a 
progressive increase in the number 

of children with prolonged survival 
-. after acute lymphoblastic leukemia 
- (ALL). At present, long-term survival 
is reported in over 50% of patients 
treated. The introduction of central 
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"Differential Effects of 18- and 24-Gy Cranial Irradiation 
on Growth Rate and Growth Hormone Release in Children - 
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nervous system prophylactic cranial 
irradiation has been one reason for 
this improvement in prognosis. Recent 
studies, however, have demonstrated 
that the delay of growth and impair- 
ment of growth hormone (GH) release 
reported in children not receiving 
therapy for ALL were primarily due 
to damage induced by radiotherapy." 
Radiotherapists have attempted to de- 
termine the smallest dose of radiation 
that can prevent the development of 
central nervous system leukemia and, 
at the same time, minimize radiation’s 
negative effect on growth. A dose of 
cranial irradiation of only 18 Gy has 
been proposed and recent reports®’ 
have suggested that 18 Gy is as effec- 
tive as 24 Gy. The late effects on 
growth of this new approach, however, 
have been evaluated with too few sub- 
jects and for too short a time*’ to allow 
any definitive conclusions. 

To understand more about this prob- 
lem we studied the growth and GH 
release of children who had not re- 
ceived therapy for ALL for at least 
two years and to whom we adminis- 
tered two different doses of prophylac- 
tic cranial irradiation, the first of 24 
Gy and the second of 18 Gy. 


PATIENTS AND METHODS 


Sixty-one children (29 boys and 32 girls) 
in continuous, complete remission from 
ALL who had received no treatment for at 
least two years were examined. Since the 
duration of chemotherapy was three years, 
remission lasted five years in all cases. The 
mean (+SD) age at diagnosis was 
4.90 + 2.47 years (range, 1.07 to 10 years) 
(Table 1). All patients were treated with 
chemotherapy according to the protocols of 
the Italian Society for Pediatrie Haematol- 
ogy and Oncology (Table 2). They all re- 





icantly different from that of group 2. 















ceived cranial irradiation and were divided ; 
into two groups, according to the dose. 





Patient Groups 


Group 1.—A total of 24:-Gy was admin- 
istered over 22 weeks (12 fractions of 2 
each). This group included 43. subject; 
whose mean age was 5,272243 year: 
(range, 1.07 to 10 years); 20 were male 
(mean age, 4.88 +2.33 years; range, 2 t 
9.40 years) and 23 were female (mean age 
5.58 + 2.51 years; range, 1.07 to 10) (Table | 
1). 

Group 2.—A total of 18 Gy was admin. 
istered over 24 weeks (ten fractions of 1.8 — 
Gy each). This group included 18 subjects 
whose mean age was 4 + 2.42 years (range 
1.07 to 9.5 years); nine were male (mean 
age, 4.10+2.81 years; range, 1.3 to 9.5 
years) and nine were female (mean age, 
3.92 + 2.18 years; range, 1.07 to 7.5 years: 
(Table 1). 

The mean age of group 1 was not signif- 

































Growth Study 


The standing height of each child was 
measured with a stadiometer. Most meas- 
urements were taken by the same person. 
Height was checked at diagnosis (before 
beginning treatment), at the end of trea 
ment (three years after the beginning of 
treatment), and 6, 12, and 24 months after 
the end of treatment. The measurements 
were compared with normal values for age 
and sex with the tables of Tanner et al 
taken as the reference standard. To sta 
dardize the results and enable comparis 
with children of varying age and sex, s 
calculated the height SD score (SDS) from 
the formula X~X/SD (X indicates the 
measurement and X indicates the mean of 
the normal population). In girls witha bone 
age of more than 9 years and in boys with, 
a bone age of more than 11 years the SDS 
was calculated using the mean value réefer- 
ring to bone age and the longitudinal stan- — 
dards of Tanner et al.* 
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Table 1.—Mean Chronological Age of Study Population at Diagnosis 


















Group (Dose) 
1 (24 Gy) 2 (18 Gy) 
No. of patients 43 18 61 
Age, y (range)* §.27+2.43 (1.07-10) 4.00 +2.42 (1.07-9.5) 4.90+2.47 (1.07-10) 
No. male 20 9 29 
Age, y (range)* 4.88+2.33 (2.0-9.4) 4.10+2.81 (1.3-9.5) 4.64+2.46 (1.3-9.5) 
No. female 23 9 32 
Age, y (range)* 5.58+2.51 (1.07-10) 3.92+2.18 (1.07-7.5) 5.11+2.51 (1.07-10) 
*Mean+SD. 
Table 2.—Therapeutic Regimens in Groups 1 and 2 
No. of Patients Chemotherapy 

fa Se has eet ES Es is i ae ERE 
Group 1 Group 2 
(24 Gy) (18 Gy) Induction Consolidation Maintenance 













Prednisone, Mercaptopurine, Mercaptopurine, 


asparaginase, methotrexate, methotrexate 
vincristine, prednisone 
daunorubicin 
hydrochloride 
0 9 Vincristine, Asparaginase, Mercaptopurine, 
prednisone cytarabine, vincristine, 
thioguanine, methotrexate, 
doxorubicin prednisone 
6 2 Doxorubicin, Asparaginase, Cytarabine, 
vincristine, cytarabine vincristine, 
methotrexate, methotrexate, 
prednisone prednisone, 
doxorubicin 
12 2 Methotrexate, Asparaginase Mercaptopurine, 
vincristine, methotrexate 


prednisone 


Height SDS 


6 mo 12mo 24mo 


End of Treatment Time After End of Treatment 


Diagnosis 


Standard deviation scores (SDS) for heights (mean + SEM) of patients grouped according 
to cranial irradiation dose. Significance compared with values at diagnosis is shown. Solid 
line indicates group 1 (24 Gy); broken line, group 2 (18 Gy); asterisk, P<.005; dagger, 
P<.001; and double dagger, P<.025. 
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Greulich and Pyle’s® atlas was used to 
evaluate bone age. Three children with 
more than one height measurement miss- 
ing were excluded from the growth study. 


GH Release Evaluation 


Growth hormone secretion was evaluated 
in 58 subjects by means of an arginine and/ 
or levodopa test carried out on different 
mornings after overnight fasting.” Argi- 
nine hydrochloride (500 mg/kg; 10 g/dL, 
buffered to pH 7.4) was infused intrave- 
nously over 30 minutes and blood for the 
GH assay was collected at 0, 30, 60, 90, and 
120 minutes. Levodopa was administered 
orally (290 mg/m?) and blood was collected 
at 0, 30, 60, and 90 minutes.” 

Informed consent was obtained from the 
patients’ parents. Fifty-five patients un- 
derwent the arginine test (38 from group 1 
and 17 from group 2), 54 underwent the 
levodopa test (39 from group 1 and 15 from 
group 2), and 51 patients underwent both 
tests (87 from group 1 and 14 from group 
2). The tests were performed in all patients 
after treatment had been suspended for a 
mean (+SD) period of 2.21+0.9 years 
(2.35+0.8 years in group 1 and 1.75+1.1 
years in group 2). The mean times of test- 
ing for groups 1 and 2 were not statistically 
different. The results were compared with 
those obtained in 18 “short normal” control 
children (ie, healthy children with height 
<10th percentile and a GH response 
>8 pg/L in at least one pharmacologic 
test). The GH level was evaluated by spe- 
cific radioimmunoassay (RIA Kit, Sclavo 
Siena, Italy). 


Statistical Methods 


For statistical analysis of the data anal- 
ysis of variance was used for a simultaneous 
evaluation of the effects of treatment, age 
at diagnosis, and sex on the SDS for height. 
Changes in the SDS with time from diag- 
nosis were assessed in the two groups on a 
within-subject basis by paired t tests and 
an analysis of variance model. The various 
parameters were compared using x? anal- 
ysis and Student’s t test. Pearson’s r cor- 
relation coefficient was also calculated. 


RESULTS 
Anthropometric Data 


The influence of treatment on 
growth rate was more evident in group 
1. As shown by analysis of variance, 
only group 1 had significant differ- 
ences between the SDS and control 
values (F'=2.5; P=.044). The Figure 
shows the mean SDS in the two groups 
of patients. Two years after suspen- 
sion of treatment, only group 2 had an 
SDS similar to the initial value, thus 
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showing complete recovery of height. 

Analysis of variance showed the ab- 
sence of a significant influence of age 
at diagnosis and sex on the final 
height. In group 1, however, 33.3% of 
male vs 66.6% of female subjects had 
decreases in height SDS greater than 
0.5 SD (P<.025), and 30.7% of male vs 
69.2% of female subjects had de- 
creases greater than 1.0 SD (P<.05). 
Group 2 did not show differences be- 
tween the two sexes (Table 3). 


GH Values 


Growth hormone values measured 
by pharmacologic tests were lower in 
patients than in controls, but the dif- 
ferences were not significant (Table 
4). A GH peak of greater than 8 pg/L 
in at least one test was considered 
normal, whereas any response less 
than 4 ug/L was considered insuffi- 
cient." Normal GH responses signifi- 


Table 3.—Patients With a Maximum 
Decrease of Height SD Score (SDS) 
Greater Than 0.5 and 1 SD 


No. (%) 
of Patients 
—_ 
Group 2 
(18 Gy) 


SDS 
Maximum 
Decrease 

>0.5 SD 
Total 
group 
Male 
subjects 
Female 
subjects 
>1SD 
Total 
group 
Male 
subjects 
Female 
subjects 


Group 1 
(24 Gy) 


27/41 (65.8) 9/17 (52.9) 


9 (33.3)* 4 (44.4) 


18 (66.6) 5 (55.5) 


13/41 (31.7) 4/17 (23.5) 


4 (30.7)t 2 (50.0) 


9 (69.2) 2 (50.0) 


*P<.025 for difference with female subjects. 
tP<.05 for difference with female subjects. 





cantly different from those of controls 
were present only in group 1. These 
patients had significantly lower per- 
centages of normal responses to the 
levodopa test (56.4% vs 83.3%; P<.05) 
and significantly higher percentages 
of absent responses to either test 
(21.6% vs 0%; P<.05) (Table 5). No 
correlation was found between SDS 
(expressed as an increase or decrease) 
and GH response to the tests in the 
entire group, among responders and 
nonresponders to both tests or to only 
one test, or among male and female 
subjects considered separately. 


COMMENT 


In recent years several reports have 
documented the long-term effects of 
treatment for ALL"! on growth. 
Comparisons of the results of chem- 
otherapy alone or in combination with 
cranial irradiation have shown that 
irradiation is the main cause of a slow- 
ing of linear growth velocity.'**7 The 
existence of a relationship between 
the dose of radiation and impaired 
growth rate has led to trials of low 
dosages and, in recent years, a proto- 
col of only 18 Gy was suggested. While 
results achieved thus far with the 


18-Gy dose do not appear to show real 
advantages over results obtained with 
larger doses of radiation,*” our data 
indicate improved catch-up of growth 
in patients treated with 18 Gy. Only 
patients treated with 24 Gy showed a 
mean SDS for height still significantly 
lower than the measure obtained at 
diagnosis two years after the end of 
treatment. Since it is unlikely that a 
catch-up in growth would happen after 
this time, it seems probable that only 
the patients treated with 24 Gy did 
not completely recover their previous 
growth potential. Results differing 
from ours have been described by 
Wells et al‘ and by Starceski et al,’ 
who reported that doses of 18 Gy and 
24 Gy have similar influences on 
growth. However, only seven patients 
were treated with 18 Gy by Wells 
et al‘and the follow-up of these patients 
was too short (the first six months of 
treatment); Wells and colleagues* 
themselves have suggested a longer 
control period before drawing any def- 
inite conclusion. Starceski et al’ com- 
pared growth rates in 18 children 
treated with 24 Gy and 19 children 
treated with 18 Gy. In their study the 
follow-up was only three years. All of 


Table 5.—Subjects With Normal (>8 pg/L) or Absent (<4 ug/L) Test Response 


No. (%) of Patients* 


GH Peak >8 pg/L GH Peak >8 pg/L GH Peak >8 g/L Nonresponders to 


in Both Tests 
Total 24/51 (47) 


Group 1 
(24 Gy) 
Group 2 
(18 Gy) 
Controls 
(n= 18) 11 (61.1) 
*GH indicates growth hormone. 
+P<.05 for difference with control subjects. 


17/37 (45.9) 


7/14 (50.0) 





in Arginine Test 
34/55 (61.8) 


25/38 (65.7) 
9.17 (52.9) 


14 (77.7) 


in Levodopa Test 
34/54 (62.9) 


Both Tests 


10/51 (19.6)t 
22/39 (56.4)t 8/37 (21.6)t 
12/15 (80.0) 2/14 (14.2) 


15 (83.3) o (0) 





Table 4.—Growth Hormone Values in Study Subjects and 18 Short-Normal Control Subjects 


Mean (+ SD) Growth Hormone Level, pg/L 
PL 


Control 18 

Group 1 (24 Gy) Levodopa, 39; 
arginine, 38 

Levodopa, 15; 
arginine, 17 


Group 2 (18 Gy) 
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3.4+4.53 
2.24+1.97 


3.28 + 2.98 


Levodopa 


14.04+8.73 
10.13 +6.38 


23.00 + 13.74 
17.49+11.5 


11.08 +9.02 19.29 + 13.67 





2.99+3.10 
2.67 +2.8 


1.98+1.11 


Arginine 


13.63 + 8.36 
12.08 + 6.64 


26.1 + 17.9 


28.0 + 29.6 
9.77 +6.23 19.61 + 13.95 
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_ our patients went through a two-year 
control period after the end of treat- 
ment, with an overall follow-up of at 
_ least five years. In our two groups of 
atients, as in the patients of Starceski 
t al, we ‘would’ have observed no 
ignificant differences in growth rate 
if we had considered only the situation 
hree years after diagnosis, ie, at the 
nd of treatment, when both groups 
howed a similar decrease in SDS com- 
ared with the initial value (P<.005). 
Given the dose of radiation used, 
ex also showed a certain influence on 
wth: Among our patients, girls 
howed a higher sensitivity than boys 
o the inhibition of growth caused by 
radiation. However, this differing re- 
ponse between sexes was only evi- 
dent in the group treated with the 
larger dose of radiation. Height loss 
in children with ALL who were not 
_receiving therapy may indicate radia- 
ion-induced hypothalamic or pitui- 
tary damage that caused decreased 
GH secretion." While GH release 
bnormalities following cranial irra- 
iation with 24 Gy are well docu- 
ented ,’7* we are unaware of any data 
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on subjects treated with 18 Gy. 

Our results indicate that GH secre- 
tion in children treated with 18 Gy is 
less compromised. Only in the 24-Gy 
group did we observe a higher than 
normal percentage of insufficient re- 
sponses to both tests (P<.05), and the 
percentage of normal responses to the 
levodopa test was lower (P<.05) com- 
pared with controls. It must be em- 
phasized, however, that 14% of pa- 
tients treated with 18 Gy have already 
demonstrated GH deficiency by pro- 
vocative testing, and therefore there 
still may be substantial endocrine con- 
sequences even after treatment with 
only 18 Gy. The mechanism by which 
arginine induces a GH secretion is not 
yet entirely established. Some inves- 
tigators have postulated that it may 
act directly on the pituitary gland,” 
while levodopa acts through a dopa- 
minergic neuronal pathway leading to 
the stimulation of the hypothalamic 
GH-releasing hormone.” Treatment 
with 24 Gy seems primarily to affect 
GH secretion induced by levodopa, 
indicating selective damage to the hy- 
pothalamic GH-releasing center. This 
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‘Hysterical Conversion Reactions Mimicking 


è Seven children with illnesses diag- 
nosed as hysterical conversion reac- 
tions (HCRs) were treated at our institu- 
tion over a period of nine months. They 
“all had neurological symptoms that in- 

cluded one or more of the following: 

paralysis, headache, seizures, and epi- 
--todic blindness. All patients but one 
“were misdiagnosed as having an or- 
.. ganic disease prior to our final diagno- 
gis. Five children were treated with me- 
presumed organic 
-- Hilnesses. tn ali of these children a diag- 

_ nosis of HCR was made on the basis of 
-their history and neurological examina- 
tion findings. They all recovered or be- 
_— - gan recovery within a few days of having 

_ HCR diagnosed, and none of them had 

. had a relapse three to 11 months 
after the diagnosis of HCR was made. 
We believe, and there is ample evidence 

inthe literature, that a positive diagnosis 
of HCR in childhood can be made when 
- neurological manifestations cannot be 
explained on an anatomic and physio- 
< logical basis. Although absence of an 
obvious organic cause Is a helpful clue, 


_ exhaustive exclusion of all possible or- 
© ganic causes is not necessary for the 


diagnosis of HCR. 
(AJDC 1988;142:1203-1206) 


Hreterical conversion reactions 
ae -(HCRs) in children can be diag- 

i nosed accurately. However, the diag- 
nosis is often overlooked, or it is con- 
sidered and discarded. Neurological 


Symptoms are often the major mani- 


=- festation of HCRs. More often than 
not, such children are subjected to a 
diversity of investigations because of 
concern about missing an organic le- 
sion, pressure from parents, criticism 
from colleagues, and fear of medical 
litigations. Most physicians consider 
HCR a diagnosis of exclusion. A re- 
view of the literature suggests, and 
we agree, that a positive diagnosis of 
HCR can be made on the basis of 
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_ Neurological Disease 


history and physical examination find- 
ings in most cases. Parental accep- 
tance of the diagnosis is also often 
dependent on the speed and certainty 
with which it is made. The purpose of 
this report is to describe seven pa- 
tients, aged 9 to 15 years, diagnosed 
as having HCR on the basis of symp- 
toms and signs inconsistent with 
known patterns of anatomy and phys- 
iology. 


PATIENTS 


Six children were referred to our insti- 
tution for further evaluation of their neu- 
rological symptoms. These six children 
constituted 1.7% of inpatients evaluated 
for neurological problems during a nine- 
month period. The seventh patient, an out- 
patient, had previously been followed up 
by the pediatric neurology service because 
of dominantly inherited dystonia. Ages 
ranged from 9 to 15 years (mean, 12.3 
years; median, 12 years). 

All six inpatients had an incorrect diag- 
nosis made at the time of referral to the 
pediatric neurology service. The seventh 
patient had a correct diagnosis made in the 
emergency department. Six of the seven 
children had received unnecessary labora- 
tory investigations or treatment prior to 
the correct diagnosis. The neurological ex- 
amination, correlated by the history, was 
diagnostic of HCR in all patients. There 
was no recurrence of the primary conver- 
sion symptom four to 33 months after 
diagnosis (mean, 16.6 months; median, 20 
months). Neurological manifestations, di- 
agnoses considered, investigations per- 
formed, and treatment given before a di- 
agnosis of HCR was made are given in 
Table 1. Treatment, condition at discharge, 
follow-up after discharge, and nature of 
follow-up are given in Table 2. Similar to 
Maisami and Freeman, we used a team 
approach to evaluation and treatment in 
which psychiatric intervention and ancil- 
lary support services were enlisted as soon 
as the diagnosis of HCR was considered 
(Table 2). 


COMMENT 


Hysterical conversion reaction is 
thought to represent. the somatic ma- 
nifestations of an unbearable emo- 
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tional conflict and is also a powerfu 
tool that helps the parents and pa 
tients to deal with the conflict.? It is 
distinguished from malingering 
which is an intentional attempt’ 
deceive. There is no consensus abou! 
the incidence or prevalence of HCR 
The reported occurrence varies fro 
2% of pediatric neurology inpatients 
during 4% years® to 13% of child psy 
chiatry cases.‘ In most cases, Hi 
presents as neurological dysfunction, 
and it can manifest any neurologic ’ 
symptom or sign.** 
Onset of neurological symptoms 
a previously healthy child is alarmin 
to the family and physician alike. T 
physician may be reluctant to consid 
HCR without further investigatio 
The biopsychosocial profile of the 
ily may give important clues to t 
underlying cause of the symptom 
Maloney," in a retrospective study of 
105 inpatient children with a diagnosis 
of HCR compared with a similar nu: 
ber of controls, found a high frequen 
of recent family crisis (97%), unre- 
solved grief reactions (58%), and fam- _ 
ily communication problems (77%). 
the children with HCR studied 
Rock,’ there were often poor pee 
relationships (not recognized by t: 
parents), elements of depressio 
overdependency, a lack of concern for 
symptoms, parents with interperson: 
problems, and a parent who promoted 
the conversion symptom or the de 
pendency. The physician may not make 
appropriate inquiry, and some childrer 
or family members may conceal impor- 
tant information. This is illustrated by 
our patient 1. It was not until HCR 
was diagnosed, on the basis of h 
neurological examination, that she di 
closed the suicide of her best friend 
and the threatened suicide of sever; 
other friends—events that. preceded 
her HCR by a few weeks. While th 
psychosocial history, the absence of 
predisposing illness, and a negative 
family history of a neurological illness 
may help one to consider HCR in the 


1203 














"vation of the child and the neurological 
examination findings that are critical 
_in making such a diagnosis. 

: We discuss below the most common 
_types.of HCR that mimic neurological 
_ disease. 






Seizures 







-- Seizures are the most common man- 
_ jfestation of HCR.* Before referral to 
s, patient 5 was given a loading dose 
of phenobarbital sodium for suspected 
seizures. However, aspects of the gen- 
eralized episodes that were inconsis- 
- tent with generalized convulsive epi- 
_ leptic seizures included maintenance 
_ of full consciousness, responsiveness 




















_ Fig 1.—Patient in recumbent position is 
asked to press down on examiner's hands 
placed under heels (arrow indicates direc- 
_ tion). Pressure. is felt only from nonpara- 
_lyzed: leg in. both organic paralysis and 
pseudoparalysis. A indicates nonparalyzed 
leg; B, paralyzed leg (organic paralysis or 
_ pseudoparalysis). 


ifferential diagnosis, it is the obser- _ to verbal commands, and the ability to 


stop her abnormal movement when 
asked. Moreover, her jerking move- 
ments occurred only in the presence 
of her parents. In addition, she lacked 
features that, although nondiagnostic, 
lead one to suspect an epileptic sei- 
zure, ie, incontinence of urine, bitten 
tongue, and postictal confusion or 
sleepiness. 

Patient 6, who had episodic blind- 
ness and paroxysmal electroencepha- 
lographic (EEG) abnormalities, had no 
response to carbamazepine therapy or 
its withdrawal and no electrographic 
correlate on video-EEG monitoring. 
The mirror test? conclusively excluded 
blindness during an episode of pur- 
ported blindness (see “Visual Dys- 
function” section). Pseudoseizures 
may occur in patients who also have 
epileptic seizures. Holmes et al, us- 
ing video-EEG monitoring, docu- 
mented pseudoseizures in 11 of 53 
pediatric patients with intractable sei- 
zures. Eight of the 11 patients with 
pseudoseizures, however, also had ep- 
ileptic seizures. In these patients, ep- 
ileptic seizures were often character- 
ized by postictal confusion or 
drowsiness, urinary incontinence, and 
a change in frequency of spells with a 
change in antiseizure medications. By 
contrast, in pseudoseizures, a postictal 
state was less common and often ab- 
sent, incontinence of urine did not 
occur, patients were often combative 
or used vulgar language, antiseizure 
medications did not change seizure 








‘frequency, and there was a frequent ae 


relationship to stress. 0 = 
Serum prolactin level may be ele- 
vated 20 minutes after generalized 
tonic-clonic and complex partial sei- 
zures, and serum creatine kinase level 
may be elevated 24 to 48 hours follow- 
ing generalized tonic-clonic seizures, 
but neither is elevated following pseu- 


doseizures.™ A normal value of ei- 
ther should be interpreted cautiously 


because it neither excludes an epilep- 
tic seizure nor is diagnostic of a pseu- 
doseizure. 


Paralysis 


Paralysis affecting one or more 
limbs is the second most common pre- 
senting feature of HCR.*® Muscle tone 
may be decreased in HCR, and there 
may even be disuse atrophy (patient 
2) or contractures when paralysis is 
longstanding. For reasons un- 
known, conversion hemiparesis almost 
always affects the left side.” 

The most important differentiating 
points between true paralysis and 
pseudoparalysis are presence of nor- 
mal and symmetric deep-tendon. re- 
flexes and bilateral downgoing plantar 
responses with pseudoparalysis.6"" 


If any asymmetry or equivocal signs - 


are present on serial examinations, 
and the differential diagnosis includes 
a potentially irreversible problem, eg, 
spinal cord compression, expeditious 
investigation to exclude an organic 
lesion may be necessary. Similar. to 
pseudoparalysis, deep-tendon re- 


Fig 2.—Patient is asked to raise nonparalyzed leg against examiner's hand on ankie. Left, In true hemiplegia, insignificant 
added pressure will be felt by hand that remained beneath heel of paralyzed leg (arrow indicates direction of movement). 
A indicates: nonparalyzed leg; B, paralyzed leg. Right, in pseudoparalysis, heel of supposedly paralyzed leg will press 
down on palm (arrows indicate direction of movement). A indicates nonparalyzed leg; B, supposedly paralyzed leg. 
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Neurologic 


Diagnosis 











*CSF indicates cerebrospinal fluid; CT, computed tomographic; MRI, magnetic resonance imaging; 
EKG, electrocardiogram, AIDS, acquired immunodeficiency syndrome: NCV, nerve conduction velo 






nay be normal in diseases such 
<> as myasthenia gravis, thyroid myopa- 
_- thy, and polymyositis. An acute spinal 

- cord lesion is characterized by paresis 

~ or paralysis of extremities in the pres- 
ence of normal mental status and cra- 
nial nerve function, but in contrast to 
< the normal reflexes in our patients 2, 
8, and 4, such a lesion is associated 
“with absence of deep-tendon and cu- 
taneous reflexes and later evolves to 
`: hyperreflexia and extensor plantar re- 


- sponses. Neurogenic bowel and blad- 


der are common. The presence of nor- 
mal deep-tendon reflexes rules out 
Guillain-Barré syndrome. 
- Several maneuvers can be used to 
further corroborate the hysterical na- 
ture of the patient’s symptoms. A 
commonly used method is the Hoover's 
sign (Figs 1 and 2) in which the sup- 
posedly paralyzed leg presses force- 
fully on the examiner’s palm (patient 
1). Observing the child move suppos- 
edly paralyzed limbs during sleep (pa- 





-i tient 2) not only confirms the diagnosis 


_. of HCR but, more importantly, con- 
` vinces family members of the correct- 
ness of the diagnosis. Another maneu- 
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y/Sex Manifestations Considered Investigations Prior to Discharge 
1 15/F Paroxysmal severe Postconcussive Numerous blood tests, CSF Hydroxyzine hydrochloride, 
headache, left headache, profile, CT/MRI brain clonidine hydrochloride, 
hemiparesis, left pheochromocytoma scans, abdominal CT nifedipine, phenytoin 
hemianesthesia scan, renal isotope scan, sodium, propranolol 
urine assay for VMA hydrochloride, 
level, EEG, EKG secobarbital sodium . 
2 12/M Quadriparesis, hypophonia, Meningoencephalitis, Numerous blood tests, CSF Antidepressants, IV vitamin 
generalized muscle AIDS, Reye’s profile, EEG, EMG/NCV infusion 
atrophy and hypotonia syndrome, seizure studies, brain CT scan 
disorder, Guillain 
Barré syndrome 
3 12/F Acute paraplegia with normal Paraplegia of Myelogram with follow-up None 
bowel and bladder function unknown origin CT scan 
4 11M Paraplegia with normal bowel Arthritis None Anti-inflammatory drugs, 
and bladder function crutches 
5 9/F Multifocal and generalized Seizure disorder EEG Phenobarbital sodium 
jerking of extremities 
without loss of 
consciousness 
6 14/M Recurrent transient total Seizure disorder; EEG, brain CT scan Carbamazepine 
visual loss almost daily migraine 
7 13/M Right-eye blindness Hysterical monocular Canal paresis on ice water None 
blindness, energy testing 
labyrinthitis 
(severe vertigo 
and headache 
occurred 
concurrently with 
blindness) 





ver is to hold a patient’s flaccid, 
paralyzed arm directly over the face 
and then drop it. In pseudoparalysis, 
the arm does not fall into the patient’s 
face but instead falls to one side. 


Sensory Symptoms 


Apparent sensory symptoms in a 
patient with HCR may take several 
forms. Pain is more common than sen- 
sory loss. Sensory impairment due to 
organic disease may follow a derma- 
tomal pattern, and there is usually a 
border zone of sensory impairment 
between clearly abnormal and normal 
areas. In contrast, in HCR, sensory 
symptoms are frequently sharply lim- 
ited and do not follow a known ana- 
tomic or dermatomal! pattern. 

Patients with HCR do not feel a 
vibrating tuning fork that is placed in 
the area of sensory loss on the fore- 
head (patient 1), whereas patients 
with organic disease will perceive vi- 
bration when the tuning fork is placed 
over the anesthetic skin because vi- 
brations are transmitted by bone un- 
derneath the anesthetic skin to the 
area with normal sensations. 
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VMA, vanillylmandelic acid; EEG, electroencephalogram 
city; and ÍV, intravenous. 












Treatment 














































Visual Dysfunction Ae 
Patients with hysterical visual loss — 
never hurt themselves in spite of 
marked impairment of vision (patient _ 
6). The presence of opticokinetic nys- 
tagmus (OKN) can document that vi 
sion is present provided the patien 
fixates on the alternating stripes o 
OKN tape or drum. Absence of O 
can be due to lack of fixation as well 
as blindness. A more useful test in 
volves holding a mirror in front of th 
patient’s open eyes and tilting it back 
and forth and then up and down. A 
seeing patient will move his eyes ir. 
resistibly during an episode of blind- 
ness (patient 6). ee 
Patients with hysterical visual fiel 
defects report the physiologically im- 
possible state of a constant field siz 
regardless of their distance from th 
test object. Normally, the visual field 
enlarge proportionately to the dis 
tance from the test object.* : 
Double vision on a hysterical basi 
is easily distinguished from imbalance 
of eye movements by covering one of 
the patient's eyes. If diplopia persists 
with an eye covered, ie, monocular 
























Inpatient psychiatry, physical 


therapy, outpatient psychotherapy 


declined by parents 


Inpatient psychotherapy for 2 wk 


(discharged against medical 


advice), social work counseling, 


physical therapy 


inpatient psychotherapy for 2 mo, 
physical therapy, social work 
counseling, outpatient 


psychotherapy for 27 mo 


Inpatient psychotherapy for 1 wk, 


physical therapy, social work 
counseling, outpatient 
psychotherapy for 18 mo 


inpatient psychotherapy for 1 wk, 
social work counseling, outpatient 
mental health center for 2 visits 


and then failed to return 


None (psychiatric treatment 
recommended) 


-None (psychiatric treatment strongly 


recommended) 


lopia, it is likely to be an HCR. 

are organic causes of monocular di- 
lopia include retinal detachment or 
sbnormalities of the vitreous or lens. 
orizontal diplopia consistently dis- 
pears when either eye is covered, it 
s likely due to third or sixth cranial 
erve dysfunction. 

True monocular blindness can also 
be detected by asking the patient to 
read a page of material with small 
print while a pencil is held vertically 
tween the patient and the page of 
aterial. The person who is truly blind 
one eye will be unable to read some 







































Maisami M, Freeman JM: Conversion reac- 
ana in children as body language: A combined 
shild psychiatry/neurology team approach to the 
management of functional neurologic disorders 
in children. Pediatrics 1987;80:46-52. 

| 2. .Goodyer I: Hysterical conversion reactions 
in childhood. J Child Psychol Psychiatry 1981; 
179-188, 

Rock NL: Conversion reactions in child- 
G A clinical study orn- childhood neuroses. 
Am. Acad Child Adolesc Psychiatry 1971;10:65- 





4, Proctor JT: Hysteria in childhood. Am J 
Orthopsychiatry 1958;28:394-407. 

§. Schneider S, Rice DR: Neurologic manifes- 
tations of childhood hysteria. J Pediatr 1979; 
94:153-156. 

6. Weintraub MI: Hysterical Conversion Reac- 
tions. New- York, SP Medical and Scientific 
Books, 1983, p 33. 

T; Meloff KL, de Meuron G, Buncic. JR: Con- 
version sixth-nerve-palsy in a child. Psychoso- 
matics 1980;21:769-770. 
= 8. Smith CH; Beck RW, Mills RP: Funetional 








1206 - AJDC—Vol 142, Nov 1988 





No headaches or 
hemiparesis asymptomatic 

Walking without 
support, normal 
voice 


Walking independently 
new onset of 


At 4 mo no medications, 


At 4 mo no medications, some 
difficulty in climbing stairs 
but steady improvement 


At 33 mo no leg symptoms, 


Telephone with parents 


Telephone with parents 


Telephone with treating 
psychiatrist et 


pseudoseizures that 
resolved with family therapy 


Walking without 


assistance runs slowly 


Asymptomatic 
asymptomatic 


Symptoms continued 
at discharge 


Not hospitalized 


asymptomatic 


words, but stereoscopic vision that is 
present in a patient with hysterical 
monocular blindness allows the sub- 
ject to “see around” the pencil and 
continue to read. 

Just as HCR can mimic neurological 
diseases, the behavioral aspects of 
neurological diseases may falsely sug- 
gest psychiatric diseases. Rivinus 
et al? described 12 patients who de- 
veloped infectious, neoplastic, or de- 
generative neurological diseases two 
to 71 months after their original psy- 
chiatric diagnoses were made. Har- 
court and Hopkins” reported four 
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Normal at 6 mo, at 28 mo 


At 4 mo no medications, 


At 20 mo no medications, 


At 1 mo no complaints, at 19 
mo episodes of headache 
without other complaints 


Examination by author 
at 6 mo, telephone 

with guardian 

(grandmother) at 28 mo 


Telephone with parent 


Telephone with private 
physician 

At 1 mo clinic visit with 
authors, at 23 mo 
telephone with family. 
physician 





cases of tapetoretinal degeneration 
that started as behavioral distur- 
bances. Similarly, we have seen several 
cases of neuronal ceroid lipefuscinosis 
in which the initial behavioral abnor-.- 
malities obscured the slowly progres- 
sive cognitive dysfunction. To avoid 
diagnostic errors, Tissenbaum et al” 
stressed the importance of multiple 
examinations, adequate follow-up, and 
training in neurology.” - 
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The Future of Subspecialty Training in Pediatrics 


~ Michael S. Kappy, MD, PhD 


The conference entitled “The Fu- 
ture of Subspecialty Training in 
Pediatrics” was the second annual con- 
ference on issues in pediatric educa- 
tion held under the auspices of the 
Children’s Health Center of St Joseph’s 
‘Hospital, Phoenix. The conference 
-was conducted from Oct 9 through 11, 
1987, in Scottsdale, Ariz, and was 
cosponsored by the Flinn Foundation, 
-< Phoenix; Ross Laboratories, Colum- 
<. bus; Ohio; and Mead Johnson & Co, 
_ Evansville, Ind. The following were 
the main speakers: William Cleveland, 
- MD, professor and chairman, Depart- 
ment of Pediatrics, University of Mi- 
ami School of Medicine; Vincent Ful- 
giniti, MD, Vice Dean for Academic 
Affairs, University of Arizona, Col- 
lege of Medicine, Tucson, and Editor, 
American JOURNAL or DISEASES OF 
= Cuimpren; Birt Harvey, MD, Chair- 
oo man, District 9, Executive Board, 
American Academy of Pediatrics, Palo 
Alto, Calif, and Thomas K. Oliver, Jr, 
MD, Senior Vice President, American 
Board of Pediatrics, Chapel Hill, NC. 
:>:Partieipants included pediatric de- 
-partment chairmen and fellowship 
program directors from ten programs 
¿primarily in the western and mid- 
western United States and pediatri- 
¿cians from Phoenix and Tucson. The 
< conference participants addressed the 
following five topics: the role of sub- 
specialists in general pediatric train- 
ing, the division of labor for subspe- 
cialists, the role of community 
subspecialists in training programs, 
funding sources for subspecialty train- 
ing, and the need for uniform stan- 
dards in subspecialty fellowship train- 
ing, 
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THE ROLE OF SUBSPECIALISTS 
IN GENERAL PEDIATRIC TRAINING 


The consensus of the participants 
was that subspecialists are and should 
remain general pediatricians and that 
they should participate significantly 
in general and subspecialty pediatric 
teaching rotations. Because of the 
complexity of the relationship of sub- 
specialists to general training pro- 
grams, a coordinator of residency cur- 
riculum should help subspecialists 
integrate their contribution to the res- 
idency program. The major obliga- 
tions for subspecialists in pediatric 
residencies, therefore, are the follow- 
ing: (1) Define the “minimal functional 
competency” in their field for the 
graduating resident. (2) Negotiate 
with residency curriculum coordina- 
tors to develop realistic subspecialty 
content for pediatric residents. This 
includes the percentage of individual 
subspecialty curricular time in the 
residency and in the specific subspe- 
cialty content. (3) Assist individual 
residents to increase their knowledge 
in a weak area and to pursue areas of 
interest and strength, possibly with 
different curricula. 

The primary determinant of “fune- 
tional competency” will be the extent 
to which practicing pediatricians deal 
with subspecialty problems. Because 
general pediatricians may provide 
most (up to 80%) subspecialty care in 
the future, subspecialists will be more 
academic center-based to provide sec- 
ondary and tertiary care, do complex 
procedures, teach, and generate new 
knowledge in their field. 

Deemphasizing the pediatric sub- 
specialist in private practice would 
emphasize the consultative abilities 
and functions of the general pediatri- 
cian. In contrast, internal medicine 
programs certify more cardiologists in 
less than a decade (6000) than all of 





































the subspecialty fellows in pediatri 
Furthermore, subspecialty trainin 
internal medicine is producing clinical | 
competitors who tend to practice in 
the community. ae 

Some participants thought that the 
generalist, not the subspecialist, | 
should be the primary teacher onthe 
wards and in the clinic; subspecialists 
should not be role models for residents. 
going into general pediatric practice 
because they tend to overrefer to other 
subspecialists. They also may fail to | 
teach total patient care on the wards 
or in the clinics. Instead, the subspe-_ 
cialist has the obligation to teach the | 
resident the “subtleties” of the field _ 
(ie, the less common presentations, 
the unexpected complications, the less _ 
frequently used therapeutic modali- 
ties, and the pathophysiology of spe- 
cific subspecialty conditions). As Joe : 
St Geme, MD, was quoted by one 
participant, “The generalists practice 
subspecialty medicine for which they. 
have been prepared, examined and — 
certified and which they can do more _ 
efficiently, more gracefully and less _ 
expensively than a subspecialist or a 
fleet of subspecialists.” ee 

A major problem about the role of 
generalists on pediatric faculties .was 
raised. Specifically, generalists on fac- . 
ulties cannot support themselves since _ 
they do not do complex (remunerative) — 
procedures, do not garner research | 
support, and cannot generate enough 
income from the primary care they 
provide in an academic setting. There 
fore, a pediatric department could: not 
afford enough generalists to provide 
the suggested role models. Further- 
more, conflict with pediatricians prac- 
ticing in the community could develop — 
unless the hospital-based role of the- 
generalist was clearly circumscribed. oe 

Alternatively, many of the partici — 
pants supported teaching models — 
where generalists and subspecialists _ 
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_ gardless of this possibility, a need was 
_ expressed for increased involvement 
of general pediatricians in the com- 
munity to provide subspecialty teach- 
ing because many larger academic cen- 
ters cannot provide a suitable mix of 
secondary and tertiary care patients. 
_ Residents training in the community, 
- however, would be exposed to the “real 
world” and to the experience of coor- 
dinating holistic care for patients. This 
exposure would also impress the im- 
_ portance of cost-effectiveness in pa- 
tient management on the resident. 
“The role of the “hobbyist,” a general 
pediatrician with perhaps a year’s fel- 
lowship in a subspecialty who might 
consult within a large group, was dis- 
cussed, and several disadvantages 
were apparent. First, it would discour- 
age others in the group from partici- 
-pating in certain subspecialty fields. 
_ Second, referrals from outside the 
group would not occur because the 
hobbyist would still be in private pe- 
diatrie practice. Third, hobbyists 
ould gradually lose subspecialty 
mpetence if they did not remain 
sufficiently immersed in the subspe- 
cialty and did not maintain subspe- 
cialty collegial relationships. 

Finally, better communication 
mong subspecialists and generalists 
was urged because the subspecialist 
has an ongoing responsibility to work 
ith the referring physician in man- 
aging a given patient’s condition. In 
he ideal relationship, the subspecial- 
ist does not assume the management 
of the child; rather, a partnership is 
developed. Teaching this skill should 
be a major goal of both generalists and 
subspecialists on pediatric faculties. 








































































DIVISION OF LABOR FOR 
SUBSPECIALISTS 


. possible division of labor would 
e patient care (20% to 30% of the 
ubspecialist’s time), teaching (10%), 
nd laboratory-based research (60% 
to 70%). The time allotted to research 
recognizes the increased demand for 
asearch-oriented fellowship pro- 
grams and the increasing role for the 
_subspecialist as researcher. The rap- 
_ idly changing influence of finances in 
_ determining professional roles is not 
accounted for. 
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_ provide dual attending functions. Re- 


Twenty years ago faculty subspe- 
cialists had little or no private prac- 
tice. They saw patients (largely indi- 
gent) who came to university centers 
for care, and they were not expected 
to bill patients for their services. The 
existing financial situation has dras- 
tically modified the roles of faculty in 
subspecialty divisions. Salaries now 
depend on identifying the amount that 
the state, the university, or both con- 
tribute to the subspecialist’s support. 
The remainder is the salary gap that 
the faculty member must earn through 
grant support or patient care. Mem- 
bers of the faculty are also responsible 
for earning their fringe benefits; only 
thereafter can incentive programs be 
developed. Incentive programs are 
highly variable and may be based on 
productivity, but defining productivity 
is also difficult. Thus, faculty members 
experience considerably increased re- 
sponsibilities to treat patients. In ad- 
dition, subspecialists must undergo an 
academic review process that allots 
six years to achieve promotion and 
tenure, and they are expected to per- 
form “significant” research that will 
meet the criteria of their peers. This 
process, of course, is also highly vari- 
able, cannot be defined a priori, and 
is retrospectively judged. While indi- 
viduals are not expected to serve on 
committees during their first year, 
they are expected to participate on 
many thereafter. Faculty members are 
also expected to contribute to the 
fiscal planning of the department, to 
quality assurance functions, to medi- 
cal student clerkships, to house-staff 
recruitment, and to curriculum plan- 
ning. 

These heavy demands may be re- 
sponsible for the departure of younger 
faculty members; not surprisingly, 
40% choose not to practice in academic 
centers after their fellowships. Fur- 
thermore, subspecialists may leave ac- 
ademic centers and enter private prac- 
tice after brief faculty careers. This 
trend may be related to the burden of 
providing increased patient care. 

The difficulty associated with a 
subspecialist performing all of these 
roles well, earning a salary, and meet- 
ing the requirements for promotion 
and tenure led to the suggestion that 
departments be divided into two or 
more career tracks: one would empha- 


-other would emp! 


size research ( 


Both would inelud 
sibilities. The nonte 
encourage recruitment of ; 
cian-teachers into subspecialty divi- 
sions; however, such individuals must 
retain their sense of academic inquiry 
(ie, the generation of new informa- 
tion). Individuals in research, con- 
versely, must maintain. their clinical 
skills. Thus, even a two-track system 
would overlap considerably. Ideally, 
however, subspecialists would do what 
they do best—the division among pa- 
tient care, teaching, research, and 
administrative labors would depend on 
an individual’s talents. 

Several participants supported the 
idea that more than one track would 
have to be developed in pediatrie de- 
partments to accomplish all of the 
department's goals; however, equal 
benefits for faculty members in both 
tracks would have to be developed. 
The concern was voiced that.only the 
research-oriented individual would be 
rewarded with tenure and other priv- 
ileges (eg, voting rights). Tenure is 
awarded more for basic than for clini- 
cal research, and the clinical track 
might be viewed as second class, even 
though clinician-teachers are critical 
to the survival of all departments and 
form a unifying basis for resident ed- 
ucation. The participants agreed that 
a uniform definition of “scholarship” 
is difficult; however, both tracks would 
be composed of individuals who saw 
the creation of new information as a 
major goal. Subspecialists, whether 
clinical or basic, would have to devote 
significant time to investigation, 
otherwise, pediatric departments 
would have no raison d’étre. Univer- 
sities and other academic centers exist 
to discover new knowledge. This com- 
mitment cannot be reached with two 
totally separate (ie, research and non- — 
research) tracks for faculty members. 

Yet, in a single-track system such as 


exists in most departments, individu: 


als must spend at least 40% of their _ 
time on research. Financial demands 
dictate that they spend 40% of their- 
time caring for patients; only 20% or 

less of their time is available for teach- 

ing and all other responsibilities, in- 

cluding administrative. Clearly, the 

system is impractical in the future. 
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HE ROLE C OF COMMUNITY 


Most participants favored incorpo- 
rating community subspecialists into 
teaching programs. Ideally, there 
` would be no competition, no problems 
with egos, and no territorial disputes 
with respect to who directed the edu- 
cational process. Still, some commu- 
nity physicians do not view teaching 
as a goal and do not want students and 
residents treating their patients. 
Thus, a control issue subservient to 
. the educational process develops. If 
serious enough, residents may be ex- 
_ eluded or included inappropriately if 
they are merely asked to provide ser- 
vice. Generally, an academic institu- 
tion suffers if it fails to take advantage 
-of all the talent present in the com- 
_- munity; relationships can usually be 
_ negotiated with each party compro- 
- mising, if necessary, in exchange for a 
partnership, 
In general, four groups benefit from 
this cooperative involvement. (1) For 
university or academic institution- 
based faculty members, the relation- 
ship broadens their clinical perspec- 
tive, gives a larger patient population 
for teaching and research, and pro- 
vides additions to the faculty gratis. 
: (2) For the community subspecialists, 
the relationship also broadens their 
gives peer-interaction 
stimuli, updates their knowledge, and 
provides additional motivation to keep 
‘current because of their teaching re- 
- sponsibilities. (3) The house staff sees 
a wider variety of patients; they are 


exposed to different methods of care 
and different role models; and they 
experience more real world manage- 


ment of subspecialty problems. (4) The 
patients receive increased benefit 
from the sum of the experience of the 
three physician groups. 
The. example of free-standing 
children’s hospitals coexisting in a city 





| with ‘a university was cited as the 


-` purest example of the benefits of in- 
< tegrating community physicians with 
< their university counterparts in resi- 


Gs dent education and patient care. 


The point was reemphasized that 
_ primary care pediatricians should also 
__ be integrated into training programs, 
Perhape even before considering sub- 





- AJDC—Vol 142, Nov 1988 


specialists. The changing financial sit- 


uations in academic centers make new, 
cooperative relationships between 
community physicians and universi- 
ties and other academic centers man- 
datory. 

An institution will be diminished 
unless community and academic cen- 
ter-based subspecialists work to- 
gether. If these relationships can be 
established, then each group can con- 
tribute to residency training pro- 
grams and to the excellence of the 
institution. Furthermore, developing 
joint ventures with community physi- 
cians to support education and re- 
search was strongly supported, as was 
the possibility that revenue from pri- 
vate physicians could contribute to 
residency programs, fellowship train- 
ing programs, or both. 


FUNDING SOURCES FOR 
SUBSPECIALTY TRAINING 


There was unanimous agreement 
that the answer to the question “who 
should pay?” is, “anyone who will.” 
Generally, five sources of funding were 
identified. (1) Historically, hospitals 
have paid for research, especially in 
surgery programs (eg, neurosurgery). 
Furthermore, at least one year in pe- 
diatric fellowship is typically devoted 
to research, and hospitals have sup- 
ported this as a contribution to their 
own research and development. Nev- 
ertheless, because of third-party 
payors’ (including Medicare) increas- 
ing resistance to subsidizing medical 
education, hospital support may not 
be a viable option as the sole support 
of subspecialty training in the future. 
(2) Outside agencies may be able to 
contribute to fellowship training. For 
example, in pulmonology, the Ameri- 
ean Thoracic Society, Cystic Fibrosis 
Foundation, and local groups, includ- 
ing pharmaceutical companies, may be 
able to help support training. (3) Pro- 
fessional fee revenues generated by 
faculty, especially in cardiology, pul- 
monology, gastroenterology, and neo- 
natology, could partially support fel- 
lowship salaries. This source of 
funding could include contributions 
from the private community, if private 
physicians would be willing to pool 
income to fund their eventual replace- 
ments. (4) Legislative contributions 
are another potential avenue of fund- 











ing. The concept that “today’s researe 
is tomorrow's care” may be used to 
lobby for increased residency and 
subspecialty training funds from state. 
legislatures (in state medical schools) 
or through Congress. In addition, 
loan-forgiveness programs to help fel- 
lows finish their training might en- 
courage more individuals to pursue 
subspecialty careers, especially since 
many students are heavily in del 
after medical school. (5) Fellows ther 
selves, if fully licensed, could char 
fees for certain services they provid 
while in training, thereby partiall 
supporting their own training. : 

Multiple payors could also contrib- 
ute to fellowship training, depending 
on how fellows spend their time, For 
example, research efforts by fellow 
could be paid by grants, teaching 
forts by the universities (or hospitals 
working with house staff by hospitals, 
and professional fees by- seeing 
tients. Federal and state governme: 
should also be obliged to support 
search and development aspects 
fellowships because a resource for 
nation’s future is being created. St 
legislatures might be corivines 
fund fellows at state universi 
cause residents and fellows tend 
practice in the state in Which the 
were trained. 


THE NEED ronijironi. - 
STANDARDS IN SUBSPECIALTY 
FELLOWSHIP TRAINING =| 


Most participants agreed that al- 
though a two-track system may be 
necessary for subspecialists on facul- _ 
ties, all subspecialists should receive _ 
the same core training (viz, three 
years of general pediatrics to enable — 
them to practice their subspecialty 
better and three years of fellowship _ 
training). Uniform training would en- 
sure that the clinically oriented can- 
didate had some investigative skills 
and would serve as an introduction for 
the research-oriented candidate. = 

Fellowships could provide a year oi c 
clinical work, a year of research, and 
a year of combined clinical and ré- 
search experience in all subspecialty 
training programs even while recog- 
nizing that 1¥ years of research train- 
ing would be inadequate to train “ten- _ 
ure track” individuals fully to do 
research. Ultimately, individuals who | 
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pursue careers as ithitian-teachers 
may- receive different training than 
dividuals who pursue more basic 
research-oriented careers. 
By definition, therefore, two kinds 
_ of research training could be incorpo- 
_ rated:into fellowship programs: basic 
_ laboratory research and clinically or 
- epidemiologically oriented research. 
Different fellowship programs could 
incorporate one or the other aspect as 
eir research component. This flexi- 
lity would recognize that not all in- 
-stitutions (particularly those that lack 
the capabilities to provide rigorous 
training in basic research) would be 
able to train all subspecialists. This 
was considered appropriate, since the 
future of subspecialty trainees is var- 
diable, as stated earlier. Some subspe- 
- dialists, in fact, will never interact with 
- an academic health center—a reality 
_ that must be acknowledged. 
=<- What emerges from fellowship 
training, therefore, is the recognition 
_ that research is a discipline, not a 
_ trade. The spirit of inquiry and the 
- ability to analyze, to think clearly and 
_ objectively, and to express the results 
__ of investigative efforts must be taught 
in all programs. 
-The difficulty in certifying research 
competence as opposed to research 
time was discussed at length. Criteria 
_ such as “potential” or “promise” in 
_ faculty applicants were raised without 
_- much agreement on definition. Can a 
- newly trained subspecialist be re- 
~ quired to publish a report in a peer 
-review journal or to prepare a suc- 
~ cessful RO-1 grant? Both criteria were 
_ considered impractical. It was sug- 
gested that the real certification in 
_ subspecialty medicine is to acquire a 
_ body of knowledge in a field. The 
ability to do research would be 
_ “tested” during the individual's career. 
<The participants agreed that all 
| bspecialties should develop proc- 
ses of American Board of Pediatrics 
tification, or chaos in subspecialties 
will develop. In the past, the quality 
and quantity of programs without 
boards have been more variable than 
those with boards. For example, some 
_ infectious disease fellowships are one 
year, some are two years; some are 
_ rigorous, some are sloppy. The lack of 
board structure and standards in 
- these areas may lead to two standards 
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of subspecialty practice. The partici- 
pants vigorously supported the idea- 
that all acknowledged subspecialties 


should be accredited in the same man- 
ner. 


CONCLUSIONS 


The conference participants ac- 
knowledged that the nature of fellow- 
ship training and subspecialty practice 
in the future is being strongly influ- 
enced by several distinct but interre- 
lated factors. Achieving financial sol- 
vency is a rapidly growing burden for 
the academic center-based subspe- 
cialist. Twenty years ago little, if any, 
of an individuals salary came from 
direct patient revenue; now, 50% (or 
more) of an individuals support may 
be sought from this source. Concomi- 
tantly, promotion-tenure processes 
place continued demands for the subs- 
pecialist to generate new basic knowl- 
edge through research. Besides, many 
prefer to do research rather than to 
treat and bill patients as a majority 
time commitment. Thus, the develop- 
ment of a two-track system that sep- 
arates these functions (in part) is be- 
ing considered at many institutions. 

For the clinician-teacher, the added 
element of competition within the 
community must be considered, and 
departments of pediatrics will have to 
address their relationships with com- 
munity subspecialists (and general- 
ists) with care. In an ideal world, such 
“joint ventures” would provide new 
opportunities for resident education, 
patient care, and funding in subspe- 
cialty areas. 

For the researcher, even the now 
proposed three-year fellowships may 
be inadequate preparation for a career 
in which competition for grant funding 
with more experienced PhDs may put 
the subspecialist at a disadvantage. 
Thus, even the most rigorous three- 
year training may have to be extended 
to provide a more intense experience 
in basic research. 

Funding for current fellowships (not 
to mention extended research fellow- 
ships) is already considered a serious 
problem. Hospitals and third-party 
payors confront an increasing need to 
pare and contain escalating costs of 
medical care. Other sources of funding 
must be identified if fellowships are to 
survive in the 20th century, and addi- 


generate patient revenue to support 
fellowship programs will occur. 

A redefinition of the role of the 
subspecialist is rapidly approaching. 
As general pediatricians seek more 
responsibility to provide a consulta- 
tive role in the community and to 
provide “total” care for their patients, 
they will manage an increasing per- 
centage of subspecialty problems: in 
their practice without subspecialty 
consultation. Some conference parti- 
cipants expressed the opinion that it 
is both necessary and desirable for the 
general pediatrician to manage 75% to 
80% of all subspecialty problems in the 
future. Clearly, this trend would im- 
pact both the economics of subspe- 
cialty practice and the role of. the 
subspecialist in pediatrie residency 
programs. Teaching residents fune- 
tional competency in subspecialty ar- 
eas will have to be more in-depth and 
will include more curricular time. The 
need to coordinate the multiple sub- 
specialties’ teaching into the standard 
three-year residency will therefore 
become more critical and more diffi- 
cult to achieve. 

Finally, support was unanimous for 
standardizing all recognized pediatric 
subspecialties. It was proposed that 
all subspecialties should seek sub- 
Board status and credentialing. This 
position is in the interest of maintain- 


ing the quality of the educational pro- ; 
cess and assures at least: minimum 


standards of training in all fields. 
The participants also supported 


convening a broad-based council of | 


individuals to debate these educa- 
tional issues further and forming a 
united group so that concrete sugges- 
tions might be better implemented in 
the future. Problems often are clearly 
delineated and discussed and solutions 
are proposed at conferences such as 


‘tional demands for subspecialists to 





this, but then there is no method for 


implementation. One problem in the 
past has been that the various pediat- 
ric representative groups offer differ- 
ent opinions on an issue in testimony 
before Congress-~a confusing situa- 
tion. Practicing pediatricians, health 
maintenance organizations, and the 
academic community must be brought 
together so that changes in pediatrics 
may be better implemented in ae 
future. 
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-Sample Size 
Rooms wW Brown, MD 


- @ Before undertaking a research com- 
i: parison, investigators may wish to esti- 
mate the sample sizes needed to assure 
that the research Is feasible and is worth 
the effort and expense. Such calcula- 
tions require several decisions by the 
researchers: (1) the acceptable level of 
the type | error (P value), (2) the desired 
power of the test, (3) the difference be- 
tween the samples that is considered to 
. be Important, and (4) the varlability ex- 
__ pected among the values to be studied. 
Some recipes for estimating approxi- 
_ = mate sample sizes are suggested. 
(ASDC 1988;142:1213-1215) 





E A estion often asked of statistical 
““eonsultants by researchers, after 
-= a project is finished, is, “What do these 
‘numbers mean?” Before a project is 
begun, a frequent question is, “How 
large should my samples be?” Discus- 
sions of estimation of sample size in 
introductory statistical texts may dis- 
courage some biomedical investiga- 
tors because of excessive emphasis on 
theory or too much unfamiliar mathe- 

< < maties. 

At the risk of offending statistical 
urists, I here offer some “cookbook” 
recipes for estimating sample size for 
comparisons of two groups. The pro- 
cedures apply to separate groups of 
ubjects, not to “paired” observations 
n which each subject is measured 
wider two different conditions. 


AVERAGES 


One set of recipes is for comparing 
two averages. In the first situation, 
< the researcher knows in advance 
which sample will have the larger av- 
erage. This is called a one-way test, 
because the averages can differ in only 
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one direction. A study on the reduc- 
tion of hyperbilirubinemia is an ex- 
ample. 

The second recipe is for comparisons 
in which the researcher does not know 
in advance which average will be 
higher. This is called a two-way (or 
two-tailed) test; sample A may have 
either a larger or a smaller average 
than B (if they differ). 


PROPORTIONS 


Comparisons of proportions in two 
samples also require two recipes. One 
deals with the one-way situation in 
which the researcher knows in ad- 
vance which sample will have the 
larger proportion of subjects with the 
event of interest. The other recipe is 
for comparing proportions when ei- 
ther could be the larger, the two-way 
situation. 


PRELIMINARY DECISIONS 


Before attempts at estimating sam- 
ple size can be meaningful, the re- 
search team must make three thought- 
ful decisions. The first decision 
concerns the risk of the type I error 
(also called a) acceptable to the inves- 
tigator. This is the risk of concluding 
that an important difference is pres- 
ent, when it is not.: In practical terms, 
it is the risk that an observed differ- 
ence is attributed to an intervention 
or other factor of interest when the 
difference is actually due to chance 
(random) variation among the meas- 
urements. The practice of selecting an 
a level of .05 is widespread among 
biomedical researchers; this is the fa- 
miliar P=.05, the critical value for 
“statistical significance.” (This P 
should be capitalized, because it de- 
notes a probability; lowercase p im- 
plies a proportion.) 

The second decision by the investi- 
gator is the allowable risk of the type 
II error (B). This is the error of con- 
cluding that an important difference 











is not present when it is. It is the risk 
of missing something important. Some 
authors express this notion in terms 
of “power,” the complement (1-8) of 
the type II error risk. Power can be 
thought of as the probability of finding 
the “important difference” if it exists. 
The 8 risk is often ignored in clinical 
research design and analysis, but it 
cannot be ignored when sample size 
calculations are attempted. Investi- 
gators often choose power of .80 or 
.90, ie, B risk of .20 or .10, a 

The third decision is what difference 
between averages or proportions is 
important enough to justify doing th 
study. Would a reduction in an average 
serum cholesterol level of 0.2 mmol/ 
be impressive enough to justify 
large, expensive clinical trial? Hi 













proportions between two samples is- 
“important” enough to repay the cost 
and effort to demonstrate it? Would a 
difference of, say, 3% between positive | 
responses to two vaccines be an im- 
portant difference? This decision, on 
what is considered “a difference worth 
searching for,” may be the most subtle | 
element needed to estimate sample - 
sizes in clinical studies. Shee 

A fourth element must be provided 
from the knowledge and experience _ 
the researchers have about the obser- 
vations they plan to make. Using past 
experience, published data, pilot stud 
ies, or hunch, the investigator mus 
make a preliminary guess at the stan 
dard deviation of the values in the twi 
samples whose averages are to b 
compared. In dealing with differences 
between two proportions, the re- 
searcher must have at least a rough © 
idea of the magnitude of the propor- _ 
tions that are likely to occur. For — 
example, the investigator should know _ 
in advance whether one of the propor- _ 
tions will be near 10% or 50% or 90%. 

Two monographs devoted to sample _ 























Sample Size—Brown 1213 i 









and power analysis** combine the 
mportant difference with the pro- 
_ jected “variability” just mentioned. 
These combinations are called the “ef- 
| fect size” or the “critical effect size.” 
iis maneuver reduces the interacting 
lements from five to four: a level, 
ower, effect size, and sample size. 
These reference texts** provide 
idance to sample-size calculations 
‘or a variety of research designs, well 
yeyond the basic comparisons of the 
_ two samples discussed here. They em- 
phasize the concepts that underlie cal- 
_ culations of power as well as sample 


COMPARING TWO AVERAGES 
Two-way 


The investigator does not know in 
advance whether the average of one 
mple will be larger or smaller than 
he average of the other sample. 


n= 2 (sid? X (t, tte), 


_ where n is the number in each sample 
(this is goal of the recipe); d, the 
_ important difference (supplied by the 
investigator) (Note that the recipe 
oes not require that either one of the 
averages be known; only the postu- 
- lated important difference is re- 
uired.); s, SD expected (supplied by 
the investigator); t, for n*, factor from 
e Table where a is the a level and 
is a first guess at a feasible sample 
(both a and n* decided by the 
vestigator); and t» for n*, factor 
om the Table, where b is the B level 
d n* is the first guess at a feasible 
ple size. The subscript 2b means 
hat the t factor is selected from the 
Table by first doubling the b (B) chosen 
by the researcher, then locating the t 

factor in the column headed by this 
doubled b. The n* is a rough guess as 
to what sample size might be feasible, 
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is the investigator's first guess at a feasible (available?) sample size. 


given the realities of the study condi- 
tions. (Statisticians will recognize that 
n* is related to their poetic but mys- 
terious “degrees of freedom.”) 


One-way 


The direction of the difference be- 
tween the averages is known before 
the trial is done. 


n=2 (s/d)? x (ty, + ta? 


EXAMPLE 


Hemoglobin levels of a group of in- 
ner-city children are compared with 
hemoglobin levels of comparable sub- 
urban children. The s of hemoglobin 
measurements is estimated to be 
about 15 g/L. The research team de- 
cides that finding a difference in av- 
erage hemoglobin values of at least 
10 g/L would be important. An a level 
of .05 (P=.05) and a B of .10 
(power =90%) are chosen. A first 
guess at sample size n* is 50. 

Consulting the Table, t, is 1.96 and 
ta is 1.28 (the subscript directs the 
user to the heading .20, because 2b 
herein is 2 x .10). 

n= 2 (15/10) x (1.96 + 1.28) 
n= 47.24, rounded to 48 


If the research team is convinced 
that the inner-city sample will have 
lower average hemoglobin levels than 
the contrast group, the one-way recipe 
could be used. This produces an n = 39. 

Prior knowledge of the direction of 
the difference of interest allows the 
two samples to be somewhat smaller, 
although the researcher’s criteria re- 
main the same. That is, a is still .05, 
B is .10, and d is 10 g/L. 


COMPARING TWO PROPORTIONS 
Two-way 


The user has no prior knowledge of 
which sample will have the larger pro- 


portion. Subjects in the two samples 


‘are unrelated; they are not the same 


subjects treated twice. 

n=2 (px gid} x t+ tn), 
where n is the number in each sample; 
p, the average of the two proportions 
expected (guessed at by researcher); 
q, 1—q; d, the important difference 
between two samples (decided. by re- 
searcher); t, for n*, the factor from 
the Table where a is a and n* is the 
first guess at sample size; and: t» for 
n*, the factor where b is B and n* is: 
guess at sample size. 


One-way 


The proportion in one sample is 
known in advance to be higher (or 
lower) than in the other. 


n= 2 {(p x g/d} X (toa + ta)? 
Example 


The proportion of toddlers with pro- 
tective levels of rubella antibodies is 
evaluated in two communities. The 
research team considers a difference 
(d) between the two proportions of 
20% to be important to find, if true. 
Pilot studies suggest that the average 
proportion of toddlers with protective 
antibodies is about 60%. The team 
decides to use a of .01 (P=.01) and 
B of .05 (power=95%). There is no 


prior information as to which commu- -~ 


nity might have the higher proportion 
of positive subjects, so a two-way cal- 
culation is used. Using a first guess of 
50 for n* the Table gives t, as 2.58 and 
ty, as 1.65. 

n= 2{(.60 x .40)/.207} x (2.58 + 1.65) 

n= 214.71, rounded to 215 


If the investigators were willing to 
settle for less power, say .80 instead 
of .95, the n shrinks to 141 in each 
sample. That is, when the research. 
team is willing to accept a greater B 


risk, smaller samples can be used. In 


practical terms, a power of 95 means ` 
that, if the selected d is true, it will — 
be found in 19 of 20 trials (all else ` 
being equal). With a power of .80, the 
rate of success is reduced to four trials 
in five. 

Statisticians will object to the loose 
idea of guessing at an “average p” in 
the p x q numerator. Suppose the true 
average p were .50 instead of the .60 
used. This would change n to 147 
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safest practice is to favor guesses at 
average p near .50; this tends to assure 
that the calculated n is large enough 
to avoid too small samples in actual 
practice. 









COMMENT 


The procedures suggested are for 
comparing two samples, both free to 
vary in accord with the properties of 
small samples drawn from large pop- 
ions. These recipes are not appro- 
priate for estimating the size of a 
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it stead of 141, not a large error. The 


single small sample to be compared 


with a universe whose mean and vari- 
ability are known or, in the case of 
proportions, compared with a large 
population whose characteristics are 
well defined. 

The theoretical background for the 
recipes offered can be found in many 
statistics textbooks,*? but the formu- 
las given here are less rigorous than 
those recommended in textbooks. In- 
vestigators who plan to examine re- 
peated observations on the same sub- 
jects or who must use samples that 
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are not of equal size should consu 


statistician for guidance. 


CAVEAT 


Statisticians and others -famili 
with data analysis may be offended 
the oversimplifications presented. 0: 
the other hand, perhaps judicious sim 
plification will reassure clinical inve 
tigators in their contemplation of sai 
ple sizes and may make biomed 
researchers more comfortable in 
cussing these issues with their sta 
tical consultants and with each oth 
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__ A Parent's Guide to Spina Bifida, by Beth-Ann Bloom and Edward 
: Seljéskog, 104 pp, with illus, $14.95, Minneapolis, University of Minnesota 
‘Press, 1988. 
_A Parent's Guide to Heart Disorders, by James H. Moller and William 
, Neal, 168. pp, with illus, $14.95, Minneapolis, University of Minnesota 
Press, 1988, 
These volumes are the first in a series from the Univer- 
ity of Minnesota titled Guides to Birth and Childhood 
Disorders. The series, edited by Robert J. Gorlin, offers a 
niformity and comprehensiveness not found in similar 
texts. Individual volumes are modeled after the collabo- 
rative efforts of David W. Smith and Ann Asper Wilson, 
_ coauthors of the highly successful The Child With Down’s 
` Syndrome. 
_. The authors, editors, and advisory board have produced 
_ concise, informative, and current texts. The guides include 
_ important factual data presented clearly. The authors 
simplify etiologies and clarify complicated procedures, 
giving parents and families a better understanding of 
omplex issues. Important social issues are addressed, 
including education and sexuality (in the spina bifida text) 
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and exercise limitations and death (in the heart disorders 
text). Photographs of technical equipment help to demys- 
tify treatments and interventions. Useful appendixes i 
clude a dictionary of medical terms, a glossary of roles and 
training of various medical professionals, and listings of 
national associations and suggested readings. The dus 
jacket and book design are cheerful and attractive. 

Forthcoming topics in this welcome series include ce 
bral palsy, cystic fibrosis, kidney disorders, leukem 
sickle cell anemia and thalassemia, and spine disorders. 
will recommend these guides to parents and families, a 
I am confident that pediatricians, family practitioners, 
nurse-practitioners working with children with chronic 
illnesses will find them very useful adjuncts to their 
practices. 





Donna M. Carin, MD 
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Arizona Health Sciences Center 
1501.N Campbell 
Tucson, AZ 85724 
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» Cytogenetic screening of mentally 
tarded patients for the fragile X (fra[X]) 
romosome is helpful in Identifying 
__ Individuals who could benefit from ge- 
_ netic counseling and treatment. Previ- 
ous studies have demonstrated a prev- 
-alence of the fra(X) syndrome as high as 
6% in institutionalized retarded males. 
he physical and behavioral predictors 
positive findings from cytogenetic 
sting have not been clarified, since 
many features of the fra(X) syndrome 
are found In other retarded populations. 
We performed physical and cytogenetic 
‘examinations on 440 patients at the 
‘Wheat Ridge (Colo) Regional Center. 
‘Twenty-eight (6.3%) demonstrated ab- 
ormal karyotypes. Seventeen of these 
were autosomal abnormalities or sex 
chromosome aneuploidies and 11 dem- 
_onstrated the fra(X) chromosome (seven 
males, four females). In males, the phys- 
ical features that were predictive of the 
tra(X) syndrome included the combina- 
ian of ear lengths of 7.0 cm or greater, 
-macroorchidism of 30 mL or greater, and 
the presence of hand calluses or lesions 
econdary to hand biting. The fra(X) 
chromosome was not seen in spastic 
quadriplegic patients. All seven males 
with the fra(X) syndrome were detected 
among the 141 ambulatory males who 
resided in the highest functioning units 
_at this institution. 

= (AJDC 1988;142:1216-1221) 
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Tre prevalence of retardation sec- 
ondary to the fragile X (fra[X)) 
syndrome is approximately one in 1300 
people,+? with a carrier frequency of 
approximately one in 750.*4 This iden- 
tifies the fra(X) syndrome as the most 
common familial cause of mental re- 
tardation known. Appropriate cyto- 
genetic evaluations to identify pa- 
tients have only been available in the 
United States and most of the world 
in the 1980s. Therefore, most indi- 
viduals with the fra(X) syndrome have 
not yet been identified. The identifi- 
eation of individuals who have the 
syndrome is important for genetic 
counseling of other affected and car- 
rier family members and for medical 
treatment and specialized education of 
affected individuals.** Institutional 
screening has been performed in the 
past with a prevalence of the fra(X) 
syndrome ranging from 1.6%’ to 6.2%" 
in mentally retarded males (Table 1). 
The prevalence in institutions seems 
to be similar to the prevalence found 
in a population screening of severely 
retarded boys in a Swedish county, 
where 6% were fra(X) positive,’ and 
in England, where 9% of severely re- 
tarded boys were fra(X) positive.” 
The expense and effort involved in 
screening an entire institution has 
stimulated more selective screening 
within institutions (Table 2). Brøn- 
dum-Nielsen et al," Howard-Peebles 
and Finley,? Primrose et al,” and 
others have focused on males with 
macroorchidism and they have dem- 
onstrated that 4% to 39% of these 
males are fra(X) positive. Previous 
studies have excluded additional phys- 
ical features that singularly or in com- 
bination with macroorchidism may 
help to identify institutionalized pa- 
tients. who are at high risk for the 
fra(X) syndrome. It is also unclear 
whether the fra(X) phenotype is 
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unique compared with other physical 
features of institutionalized patients. 

We undertook the screening of pa- 
tients in our local state institution for 
the retarded to identify the prevalence 
of the fra(X) syndrome. We also 
wanted to characterize the occurrence 
of features on physical examination 
that are associated with the syndrome 
and that may differentiate males with 
the fra(X) syndrome from other insti- 
tutionalized retarded males. The clar- 
ification of predictive features will 
ultimately be helpful for future high- 
risk screening. 


PATIENTS AND METHODS 


The Wheat Ridge (Colo) Regional Center 
is one of three state institutions for the 
mentally retarded in Colorado. From 1983 
to 1986, there were 533 patients residing 
at the center; 80% of the patients were 
white (non-Hispanic), 18% Hispanic, 6% 
black, and 1% Oriental. The ages ranged 
from 4 to 69 years, with a mean age of 26.4 
years, Eighty patients demonstrated a 
medically documented cause of their retar- 
dation, including a specific syndrome, chro- 
mosomal abnormality, or. central nervous 
system trauma, and were therefore not 
cytogenetically screened.. This included 24 
patients with trisomy 21 and one with 
deletion of the short arm of chromosome 5. 
An additional 13 patients were not screened 
because of lack of permission or refusal.to 
cooperate with the drawing of a` blood 
sample. The remaining 440 patients (267 
males and 173 females) underwent a brief 
physical assessment and cytogenetic test- 
ing. 


Physical Assessment 


A physical examination was: performed 
to evaluate the presence or absence of 
physical signs associated with the fra(X) 
syndrome." The physical features reported 
herein include ear length (measured: in 
centimeters from the top to the bottom of 
the pinna [Fig 1]) and testicular volume 
(measured with an orchidometer). When ` 
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No. of Patients 
With Fra(X)* Syndrome/ 
No. Studied 


Population 


- Source, y Studied, Location 








utherland,” 
1982 


‘Jacobs et al,” 
1983 


Froster-iskenius 
et al,? 1983 


Arinami et al,** 
1986 


Arinami et al,” 
1987 


*Fra(X) indicates fragile X. 


Hawaii 


abnormalities, Japan 


abnormalities, Japan 


All mentally retarded males without known chromosomal disorder 
from three institutions, Australia 


Mentally retarded males on community placement from an institution, 

All mentally retarded males were screened—even those with known 
chromosomal abnormality, Northern Germany 

All mentally retarded males without other known chromosomal 


Ail mentally retarded females without other known chromosomal 


Population 
Studied, Location 





Kähkönen et al,” 
1981 


‘Brendum-Nielsen 
etal, 1982 


Carpenter et al,“ 
1982 

Howard-Peebles 
and Finley,'? 1983 

Kirkilionis 

Co et al, 1983 
~Fryns et al,“ 

1984 


United States 


Beigium 
:. Trusler and 
Beatty-De Sana,“ 1985 
Sanfilippo et al, 
1986 


Primrose et al, 
1986 


150 mentally retarded males without dysmorphic features or 
major malformations, Finland 


Of 178 institutionalized males, 52 had macroorchidism, Denmark 


50 males grouped with and without a family history of mental 
retardation, United States 


Of 444 institutionalized males, 28 had macroorchidism, 


818 males without Down's syndrome and 167 males with 
macroorchidism, Canada 


1223 mentally retarded males from eight institutions; only those 
considered clinically normal were examined cytogenetically, 


Of 380 mentally retarded patients, 43 were randomly selected and 
23 were referred for fra(X) evaluation, United States 


Of 450 mentally retarded residents, 91 males were selected, Italy 


Of 512 mentally retarded males, 100 were randomly selected 
without other diagnosis; 61 patients had macroorchidism, but 


only 30 received cytogenetic studies; 70 males had family 
history of mental retardation, England 


*Fra(X) indicates fragile X. 


‘othe testicle was larger than the largest 
ellipse of the orchidometer (25 mL), the 
length (L), and width (W) were measured 

with a tape measure and the testicular 
< volume was calculated using the equation 
V=n/6 Lx W2.% The hands and forearms 
were also inspected for calluses, scars, or 
z other lesions resulting from self-mutila- 
_ tion. 


. Cytogenetic Evaluations 


Chromosomal studies of peripheral blood 
lymphocytes were performed on all pa- 
tients who underwent a physical examina- 
‘tion. Samples of whole blood from each 
~ patient were inoculated into both McCoy's 
modified medium supplemented with 15% 
fetal bovine serum and medium 199 supple- 
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mented with 5% fetal bovine serum. Each 
medium was adjusted to a pH of 7.6. After 
72 hours, 5-fluoro-2'-deoxyuridine (FUdR) 
was added to the McCoy’s cultures to a 
final concentration of 10-7 mol/L. Cells 
from both cultures were harvested after 96 
hours of incubation and G-banded prepa- 
rations were analyzed for the presence of 
structural abnormalities and the fra(X) 
chromosome." Autosomal fragile sites 
were observed to confirm the efficacy of 
this technique for inducing fragility. At 
least 100 cells per patient were examined. 
A second blood sample was obtained when- 
ever the original sample demonstrated ab- 
normalities. For patients who had struc- 
tural autosomal defects, the seeond sample 
was cultured using high-resolution tech- 
niques. Parental chromosomes were stud- 


With Fra(X)* Syndrome/ Freq 


7/444 
5/274 
15/242 
13/243 


2/190 


No. of Patients 
uency of 


No. Studied Fra(X) Syndrome, % 


6/150 





2/52 
2/178 


5/50 


7/28 
7/444 


18/167 
18/818 


57/354 
- 57/1223 


5/43 
12/23 


4/91 


7/00 

8/30 
24/70 
39/512 


ied whenever the parents were available. 
For all patients who demonstrated the 
fra(X) chromosome in less than 3% of the 
metaphases examined, repeated. testing 
was performed on a second sample. Addi- 
tional family members were contacted for 
all individuals who were fra(X) positive. If 
a patient demonstrated a low percentag: 
of fra(X)-positive cells (<3%), they. we 
considered positive only if the fra(X) chro 
mosome was present on repeated testini 
and if other family members, when a’ 
able, also demonstrated the fra(X) chre 
mosome. 


RESULTS 


Of the 440 patients screened, 28 
patients (6.3%) demonstrated abnor. 
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Fig 1.—Left, Macroorchidism with bilateral testicular volume of 100 mL compared with 25-mL volume of orchidometer. 
Center, Hand calluses secondary to hand biting. Right, Ear length was measured in centimeters from top to bottom 
of pinna (arrows). 









93 Not Screened 


oe 


80 Known Etiology 
or 


Could Not Be Drawn 


13 Refused Permission 


Abnormalities 


533 Residents 


ee ek MRL tree 


440 Screened 








173 Females 267 Males 
4 Fra(X) + 7 Other 7 Fra(X)+ 10 Other 
Chromosomal Chromosomal 


Abnormalities 





Fig 2.—Flow chart for positive findings in this institutional screening. Fra(X) indicates 


fragile X syndrome. 


mal karyotypes. Seventeen were 
structural autosomal abnormalities or 
sex chromosome aneuploidies that are 
listed in Table 3. Eleven patients 
(2.5%), seven males and four females, 
demonstrated the fra(X) chromosome 
(Table 4 and Fig 2). Two males were 
low expressors cytogenetically, but on 
subsequent samples they demon- 
strated the fra(X) chromosome and 
other family members were also af- 
fected and demonstrated the fra(X) 
chromosome in a higher percentage of 
cells. All of the females were low 
expressors, repeatedly demonstrating 
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1% to 2% of cells that were positive 
for the fra(X) chromosome. In two 
females, parents were available for 
study and one mother was also cyto- 
genetically positive in one of 100 cells 
but was unaffected. In all four females, 
no other affected individuals were 
known by history and no other family 
members were available for study. 

An analysis of the predictive physi- 
cal features was performed only on the 
males because of the inclusion of tes- 
ticular measurements and because the 
fra(X) diagnosis could not be con- 
firmed in other family members in the 


females. Of the 267 males examined, 
92 (34.5%) demonstrated a bilateral 
ear length of 7.0 cm or longer. Most of 
these ears were subjectively consid- 
ered to be prominent. This ear length 
is greater than 2 SDs above the mean 
for the children and young adult pop- 
ulation.***° However, only four (4.3%) 
of the males with long ears were fra(X) 
positive. The patients who were fra(X) 
positive did not demonstrate mal- 
formed or cauliflower ears. 
Macroorchidism was defined as tes- 
ticular volume of 30 mL or larger for 
postpubertal patients and above the 
95th percentile for prepubertal and 
pubertal patients. Bilateral mac- 
roorchidism was seen in 36 (13.5%) of 
the males examined, and all were post- 
pubertal. Six (16.7%) of males with 
macroorchidism were fra(X) positive. 
Hand or forearm lesions secondary 
to self-mutilation were seen in 36 
(13.5%) of males and five (13.9%) of 
these males were fra(X) positive. Only 
17 (6.4%) of males had large ears and 
macroorchidism and four (23.5%) of 
these males were fra(X) positive. Only 
eight (3.0%) males had all three fea- 
tures, large ears, macroorchidism, and 
hand lesions, and four (50%) were 
fra(X) positive (Fig 3). The fra(X) 
chromosome was not seen in spastic 
quadriplegics or in bedridden or 
wheelchair-bound patients. All seven 
males who were fra(X) positive were 
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fragment of unknown origin 










1 46,X,derX,t(1;X) (q32;q26.1) Large ears 
2 46,XY,t(2;16)* Macrocephaly, hyperkeratosis 
3 46,XX,del(3) (25.3) Spastic quadriplegia 
4 46,XX,4p — None 
5 46,XY,4q+ Spastic quadriplegia, prominent ears 
6 46,XY,5p — Spastic quadriplegia, long narrow face 
7 46,XY, — 5, + der5,t(5;8) (515.31 ;8p21.3)mat Large ears 
8 46,XY,del(8) (p23.1) Epicanthal folds, low-set ears, high palate, simian creases, 
hyperpigmentation 
9 46,XX, inv dup(8) (q22 qter) None 
10 46,XX,11q—- None 
11 46,XX, probable inv dup(14) (pter q32.3::q13 q32.3::qter) Hyperpigmented callouses, right hemiparesis, asymmetric face 
12 45,XY, — 14, —21 + robt(14;21) (cen;cen)* Dental malocclusion 
13 46,XX, inv dup(16) (16q13 q22.3) High palate, widow's peak, dental malocclusion 
14 46,XY,del(18) (q21.31) None 
15 46,XY,18q + Large ears 
16 47,XXY Cryptorchidism, spastic quadriplegia 
17 47,XY, + dicentric satellited Large ears, pectus excavatus 


Unusual Physical Features 
















*Cases 2 and 12 appear to be balanced translocations with no discernible loss of euchromatin. Parents were unavailable in both cases, so it is unknown if 


these rearrangements were de novo. 


% of Males 


Large Ears 





Macroorchidism Hand Lesions 


E Fra(X) Negative 
MB Fra(X) Positive 


Large Ears + Large Ears + 
Macroorchidism Macroorchidism + 
Hand Lesions 


Fig 3.—Occurrence of individual and combined physical features in 267 males screened. 


FraX indicates fragile X syndrome. 


detected among the 141 ambulatory 
males at this institution who resided 
in the highest functioning units where 
patients excelled in self-care. 


COMMENT 


This study has demonstrated that 
physical features associated with the 
fra(X) syndrome, including large ears, 
macroorchidism, and hand calluses, 
are common among institutionalized 
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males. When they are looked for in 
combination, however, the chance of 
identifying an individual who is fra(X) 
positive increases significantly. The 
expense of a cytogenetic analysis has 
inhibited widespread screening, at 
least in the United States, although 
the expense may be justified by the 
money saved in preventing future af- 
fected individuals through genetic 
counseling.” The combination of large 
ears, macroorchidism, and the pres- 
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ence of hand calluses has yielded 50% 
of the patients who are fra(X) positive 
in our institution, although three of 
seven patients who were fra(X) posi- 
tive did not have all three features. 
With limited financial resources, how- 
ever, one may consider initiating a 
screening project with a combination 
of features that predict the highest 
yield and then focusing on individual 
features such as macroorchidism or 
hand calluses, which have a yield from 
16.7% to 13.9% in this study. All of the 
males with the fra(X) syndrome were 
found among 141 ambulatory patients 
and none of the bedridden or severely 
spastic quadriplegics were fra(X) pos- 
itive. If screening efforts were focused 
on ambulatory institutional patients 
the yield would be approximately 5% 
fra(X) positive. Previous studies have 
demonstrated institutional preva- 
lences that vary from 1.6%? to 6.2% 
(Table 1), and this variance may de- 
pend on the type and severity of retar- 
dation in patients in each institution. 
Clearly, patients with the fra(X) syn- 
drome are ambulatory (unless an ad- 
ditional problem exists) and from our 
experience they frequently do well in 
a sheltered workshop setting and in a 
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Studies 
31/100 
2 40/100 
3 20/100 
4 22/100 
1/100, 3/100 
6 22/100 
iT 1/100, 2/300 





*At Wheat Ridge (Colo) Regional Center. 





Physical Signs 


Family History 





Long narrow face, macroorchidism, calluses on 
hands 


Long narrow face, macroorchidism, self-mutilation 
but no calluses on hands 


Long narrow face, macroorchidism, large ears, 
hand calluses 


Macroorchidism, large ears, hand calluses 
Macroorchidism, large ears, hand calluses 


Macroorchidism, large ears, hand calluses 
Long face, scoliosis, self-mutilation but no calluses 


Maternal cousin is mentally retarded and fra(X) + 
Brother is mentally retarded and fra(X) + 
Sister and mother are fra(X) + 


Brother is mentally retarded and fra(X) + 


Brother is mentally retarded and two sisters are 
fra(X) + 


Brother is fra(X) + 
Mother and two sisters are fra(X) + 





_ t The fraction listed represents the number of cells demonstrating the fra(X) chromosome (numerator) over the total number of cells examined (denominator). 


_ Where two fractions are listed, the results of repeated evaluations are included aiso. 
© $The results of fra(X) testing on family members are listed: fra(X) + indicates the fra(X) chromosome has been demonstrated cytogenetically in the family 


_ members. 








community living situation, such as a 
group home. There may be an even 
higher prevalence of individuals that 
are fra(X) positive in such settings 
ompared with an institutional popu- 
_lation. Thake et al” have conducted a 
_similar analysis of predictive physical 
features in a community study of 156 
joys with severe mental retardation. 
‘They found an overall prevalence of 
%, which is higher than that found in 
stitutional studies. The presence of 
head circumference over the 50th 
percentile, a testicular volume over 
the 50th percentile, and an IQ between 
85 and 70 improved the chance of 
finding a male with the fra(X) syn- 
rome to one in every 3.6 studied who 
had all three findings.” 

Por each individual who is identified 
in screening, a pedigree can then be 
scertained and often additional af- 
ected males and heterozygous fe- 
males can be identified. The relatives 
_ are often numerous, and genetic coun- 
seling services are essential for these 
ndividuals.™ Amniocentesis is avail- 
ble; and the use of DNA probes 
an be helpful in identifying hetero- 
ygotes and in prenatal diagnosis.*” 
‘Treatment is an additional reason 
for identifying individuals with the 
ra(X) syndrome. Although specific 
nterventions have not been clearly 
beneficial for adult males with the 
- fra(X) syndrome, prepubertal males 
-and females who are identified in the 
pedigrees may be helped by medical 
and educational interventions." 
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Stimulants” and other medication®™ 
can decrease hyperactivity and atten- 
tional problems in prepubertal males 
with the fra(X) syndrome. The specific 
pattern of cognitive deficits and the 
sensory integration deficits in children 
with the fra(X) syndrome can be ad- 
dressed educationally and in language 
and occupational therapy. "3!" 

An additional benefit of cytogenetic 
screening for the fra(X) chromosome 
is the identification of other autosomal 
or sex chromosomal anomalies. It is 
imperative that all the chromosomes 
be studied in a fra(X) analysis. In this 
study, 17 abnormalities were detected, 
although two seemed to be balanced 
translocations without missing ge- 
netic material. However, parents were 
unavailable for study in these two 
eases and therefore the significance 
of their translocations in respect to 
their phenotype could not be clarified 
(Table 4). 

When this project was initiated in 
1983, we eliminated all previously 
known chromosomal disorders and 
other syndromes. However, the fra(X) 
syndrome has been diagnosed in pa- 
tients with Down’s syndrome,” and 
Klinefelter syndrome,* where it may 
be associated with nondisjunction,* 
and in other disorders such as neuro- 
fibromatosis,® where it is probably a 
chance association. Future screens 
should not necessarily eliminate pa- 
tients with a known diagnosis. 

Four females were detected who 
demonstrated only one or two cells 


with the fra(X) chromosome of 100 to 
200 metaphases examined. Although 
the background breakage near the 
fra(X) site may be of the order of one 
per 100 cells,* all females who were 
fra(X) positive demonstrated . the 
fra(X) chromosome on repeated cyto- 
genetic evaluations. We consider the 
four low expressing females as pre- 
sumptively demonstrating the fra(X) 
syndrome, but this cannot be con- 
firmed by family studies and they were 
excluded from the analysis of predic- 
tive features. In general, we recom- 
mend repeated cytogenetic analysis of 


low expressors, and family studies if- 


the fra(X) chromosome is observed in 
more than one sample. 


Joan Gillis provided exceptional secretarial 
skills and perseverance that were essential for 
the completion of this manuscript. We also thank 


the staff at the Wheat Ridge Regional Center, 


particularly Elizabeth Stillman, RN, for their 
cooperation and effort in facilitating the screen- 
ing. Anne Klenk, MS, LS, Carol Morgan, and 
Susan Osborn of the library at. The Children’s 
Hospital, Denver, and the staff of the Sewall 
Rehabilitation Center, Denver, contributed on- 
going support, even before the fra(X) syndrome 
project was initiated. 
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© The role of thrombocytopenia as a 
risk factor for intraventricular hemor- 
ë in infants of very low birth weight 
nclear. This study investigates the 
lonship between the lowest platelet 
int and the occurrence of intraven- 
tricular hemorrhage in 302 consecu- 
ively admitted infants with birth weights 
under 1500 g. intraventricular hemor- 
age, which occurred in 90 infants 
8%), was correlated with the lowest 
platelet count obtained during the first 
days of life. in 27 infants with intraven- 
icular hemorrhage, the lowest platelet 
count was less than 100 x 10°/L. Statis- 
tical analysis of the data demonstrated 
at reduced platelet count was not as- 

lated significantly with intraventric- 
ular hemorrhage. Similarly, the severity 
intraventricular hemorrhage did not 
orrelate with the lowest platelet count. 
ese data suggest that a reduced plate- 
unt does not play a major role in 
e pathogenesis of intraventricular 
morrhage in infants of very low birth 


ba g 
(aie 1988;142:1222-1224) 


any factors have been implicated 
"dn the pathogenesis of intraven- 
icular hemorrhage (IVH) in the pre- 
rm infant.'? However, the role of 
reduced platelet count in this context 
remains unclear, Thus, several studies 
have suggested a direct relationship 
between low platelet count and the 
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reduced Platelet Count as a Risk Factor 
for Intraventricular Hemorrhage 


an A. Lupton, MB; Alan Hill, MD, PhD; Michael F. Whitfield, MD; 
edric J. Carter, MB; Louis D. Wadsworth, MB; Elke H. Roland, MD 


occurrence of IVH, whereas others 
have failed to demonstrate this asso- 
ciation.” In the light of this contro- 
versy, the purpose of this study is to 
determine the role of reduced platelet 
counts in the genesis of IVH in a large 
population of infants of very low birth 
weight (VLBW). 


METHODS 
Patient Population 


The patient population comprised 302 
infants with birth weights less than 1500 g 
who were admitted consecutively to the 
Neonatal Intensive Care Unit at British 
Columbia’s Children’s Hospital, Vancouver, 
during a period of 18 months. The mean 
gestational age was 27.5 weeks (range, 
23 to 35 weeks) and the mean (+SD) 
birth weight was 1076+246 g. Infants 
were admitted during the first day of 
life and received standard treatment in 
terms of ventilation, circulatory support, 
and parenteral nutrition. The following 
variables, which have been implicated in 
the pathogenesis of IVH, were recorded: 
birth weight, mode and location of delivery, 
condition at delivery, respiratory distress, 




















No. of Patients 


120 


160 


Platelet Count x 10°/L 


Distribution of lowest platelet count and intraventricular hemorrhage. Solid bars indicate z 
presence of, and striped bars, absence of, intraventricular hemorrhage.. : ; 


perinatal asphyxia, presence or absence of 
pneumothorax, and outcome. Perinatal as- 
phyxia was defined as a fetal scalp or an 
umbilical cord pH of less than 7.2, or Apgar 
scores under 3 at one minute or under 6 at 
five minutes, or all of these. Four patients 
with platelet counts less than. 20x 10L 
received platelet transfusions. Indometha- 
cin sodium trihydrate was administered to 
two patients only during the first 4 days of 
life for the treatment of symptomatic pat- 
ent ductus arteriosus and was not used 
prophylactically. 


Diagnosis of IVH 


Intraventricular hemorrhage was. diag- 
nosed by routine ultrasound scanning on 
days 4 and 14 of life with a mechanical 
sector scanner (Diasonies ADA 400) 
equipped with a 7.5-MHz transducer. Scans 
were performed by a radiologist who was 
unaware of the infants platelet count. The 
IVH was graded as I to IV according to 
the system of Papile et al,’ adapted for use 
with ultrasound scanning. Grades II and 
IV were considered to represent. severe 
IVH. 
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Lowest Platelet Count x 10°/L 


No. of 
Patients 
(n=302) 


<100 
(n=27) 


Present 
Absent 


*\2=3.41, df=3; P=.33. 


<100 
(n=27) 


Absent 


Present 
Grades | and II 


Grades III and IV 
*y?=0.47, df=1; P=.5. 


No. of 
Patients 
(n=302) 


<100 
Birth Weight, g (n=27) 
<750 

750-999 
1000-1499 


*\?=8.57, df=6; P=.199. 


No. of 
Patients 
(n=302) 


Perinatal 
Asphyxia 


Present 
Absent 


<100 
(n=27) 


*2= 4.15, df=3; P=.246. 


Platelet Counts 


Blood samples were obtained by punc- 
ture of the prewarmed heel or from an 
indwelling arterial catheter. Platelet counts 
were performed on all infants at the time 
of admission and repeated daily on all sick 
infants in whom the lowest platelet count 
(LPC) had been noted between 2 and 4 
days of age. Platelet counts were per- 
formed on an electronic cell counter (Coul- 
ter S Plus IV). Platelet counts less than 
30 x 10°/L were confirmed by manual cham- 
ber counts using phase-contrast micros- 
copy. The LPC measured during the first 4 
days of life was used in subsequent analy- 
sis. 
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100-150 
(n=26) 


151-200 
(n=72) 





Lowest Platelet Count x 10°/L 
100-150 
(n=26) 


151-200 
(n=72) 


>200 
(n=177) 





100-150 
(n=26) 


151-200 
(n=72) 





100-150 
(n=27) 


151-200 
(n=69) 





Statistical Analysis 


Results were analyzed statistically in 
terms of absolute platelet count and by 
stratification, using the x? test, the Student 
t test, and progessive logistic regression. 


RESULTS 


Intraventricular hemorrhage oc- 
curred in 90 (29.8%) of the 302 infants. 
In 40 infants, the IVH was grade I or 
II, and in 50 infants, it was grade III 
or IV. As has been reported previously, 
IVH occurred before age 4 days in 
most instances. 219-2 

Platelet counts were measured on 
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the first day of life in all infants and 
were repeated between age 2 and 4 
days in 215 infants (71%) who had 
medical complications. In 27 infants 
(9%), the LPC was less than 
100 x 10°/L; in 26 infants (9%), the LPC 
was between 100 and 150 x 10°/L; and 
in 72 infants (24%), the LPC was 
between 151 and 200x10°/L. In the 
remaining 177 infants (59%), all 
platelet counts were greater than 
200 x 10°/L. 

The distribution of the LPC in the 
entire study population and in the 
infants who developed IVH is dis- 
played in the Figure. There was no 
apparent difference between the inci- 
dence of IVH in infants with platelet 
counts less than 100, 100 to 150, and 
150 to 200 x 10°/L as compared with 
the incidence in the remaining infants 
(Table 1). To avoid assumptions con- 
cerning a minimum “safe” platelet 
count, variances of the LPC in infants 
both with and without IVH were ex- 
amined by the Student ¢ test. There 
was a similarity of LPC in infants in 
each group (F’=1.28, P>F’=.278), 
indicating the absence of a direct re- 
lationship between the LPC and the 
occurrence of IVH. A stepwise logistic 
regression procedure was performed — 
to allow for interactions between de- 
pendent variables that might mask a 
possible effect of thrombocytopenia on 
the risk of IVH due to other variables. 
Three variables (severity of respira- 
tory distress, pneumothorax, and 
birth weight) were found to have a 
significant influence on the incidence 
of IVH. After allowing for the effect 
of these factors, other variables, eg, 
LPC, perinatal asphyxia, serum so- 
dium level, and location of delivery, 
were not significant (P = .05). 

The relationship between the LPC 
and severity of IVH was examined 
(Table 2). Severe IVH, ie, grades III 
and IV, was not associated with a 
higher incidence of reduced platelet 
counts than mild IVH, ie, grades I 
and II (x?=0.47, df=1; P=.5). Fur- 
thermore, there was no significant 
association between reduced platelet 
count and birth weight (Table 3). The 
relationship between the LPC and 
perinatal asphyxia is demonstrated in 
Table 4. Although there was a trend 
toward lower platelet counts in infants 
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who sustained perinatal asphyxia, this 
did not reach statistical significance. 
Assessment of the power of the 
study demonstrated that a 14% de- 
crease of low platelet counts in infants 
ith IVH would have been detected 
ith a B error of 0.1 (a =0.05), indi- 
iting that the study population was 
ficiently large to detect any clini- 
lly significant decrease in reduced 
latelet counts in infants with IVH. 


COMMENT 


These data do not demonstrate a 
ear association between reduced 
_ platelet count and IVH, an observa- 
tion that is in contrast to several re- 
ent reports.** Thus, Beverley et al,° 
a study of coagulation status in 106 
infants of less than 34 weeks’ gesta- 
tion, observed significantly lower 
platelet. counts at 48 hours of age in 
infants with IVH. However, these data 
do not permit conclusions as to 
yhether the low platelet counts were 
a cause or consequence of IVH. Simi- 
arly, McDonald et al‘ reported a sig- 
nificantly higher incidence of IVH in 
50 infants of gestational ages less than 
33 weeks in whom platelet counts were 
ss than 150 x 10°/L within the first 8 
ours of life. In a study of 58 VLBW 
infants, Setzer et alë observed a rela- 
onship between mean platelet counts 
the first day of life and IVH in 71%. 
[owever, when adjusted for the effect 
f perinatal asphyxia, this relationship 
vas no longer statistically significant. 
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Finally, ina study of VLBW infants 
born in one year in whom the incidence 
of IVH was 56%, an increased inci- 
dence and severity of IVH was ob- 
served in infants in whom platelet 
counts were less than 100 x 10°/L 
within the first 2 weeks of life.* How- 
ever, in this study, thrombocytopenic 
infants were compared with “sick con- 
trols.” Thus, although two studies** 
have identified major differences be- 
tween infants with and without IVH 
in terms of factors such as birth as- 
phyxia and severity of respiratory dis- 
ease, multivariate analysis was not 
performed to determine whether 
these variables could explain the ap- 
parent association between platelet 
count and IVH. Our study, as well as 
others that use multivariate analysis, 
have failed to demonstrate a signifi- 
cant association between IVH and 
platelet counts.” The conclusions 
from our data are similar whether or 
not multivariate analysis is applied. 
Additional factors may produce a 
noncausal association between throm- 
bocytopenia and IVH in this context. 
Thus, an increased risk of IVH with 
perinatal asphyxia has been re- 
ported.*"*5 However, because perina- 
tal asphyxia may cause a consumptive 
coagulopathy, it may result in both 
IVH and thrombocytopenia, which 
may create an apparent association 
between the two variables. Second, in 
this study, platelet counts were re- 
peated more often in the sicker infants 


References 


7. Szymonowicez W, Yu VYH, Wilson FE: An- 
tecedents of periventricular hemorrhage in in- 
fants weighing 1250 g or less at birth. Arch Dis 
Child 1984;59:13-17. 

8. Szymonowicz W, Yu VYH, Walker A, et al: 
Reduction in periventricular hemorrhage in pre- 
term infants. Arch Dis Child 1986;61:661-665. 

9. Papile LA, Burstein J, Burstein R, et al: 
Incidence and evolution of subependyma! and 
intraventricular hemorrhage: A study of infants 
with birth weight less than 1500 gm. J Pediatr 
1978;92:529-534. 

10, Rumack CM, Manco-Johnson ML, Manco- 
Johnson MJ, et al: Timing and course of neonatal 
intracranial hemorrhage using real-time ultra- 
sound. Radiology 1985;154:101-105. 

11. Perlman JM, Volpe JJ: Cerebral blood flow 
velocity in relation to intraventricular hemor- 
rhage in the premature newborn infant. J Pediatr 


after the first day of life. Thus, there 
is a greater likelihood of detecting 
thrombocytopenia in the sickest in- 
fants, ie, those who are at highest risk 
for IVH from any cause. Third, it has 
been demonstrated that hemorrhage 
itself may result in consumption of 
platelets.'® Consequently, infants who 
have sustained IVH may have lower 
platelet counts following the hemor- 
rhage. 

The lack of association between IVH 
and reduced platelet count in our 
study population, despite various fac- 
tors that would tend to emphasize a 
positive relationship, argues against a 
role for reduced platelet count in the 
pathogenesis of IVH. Because of the 
small number of infants with an LPC 
of less than 50 x 10°/L, we were unable 
to establish whether such very low 
counts are related causally to IVH. 
Other variables, eg, methods of blood 
collection, location, and mode of deliv- 
ery, may explain the differences in 
incidence of thrombocytopenia be- 
tween various studies, * 

The lack of a causal relationship 
between reduced platelet count and 
IVH suggests that treatment of mod- 
erate thrombocytopenia (>50 x 10*/L) 
is unlikely to decrease the incidence 
of IVH in infants of VLBW. 
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© Because concern has been raised 
-about the efficacy and safety of flexible 
- fiberoptic bronchoscopy (FFB) in pedi- 
atric patients with chronic cardiopul- 
monary disorders, we reviewed the re- 
«sults of 129 flexible endoscopies per- 
formed on 47 children with a history of 
bronchopulmonary dysplasia (BPD) at 
> our institution over a 44-month period. 
_ Indications for FFB; weight and age of 
< the patient; and procedure format, in- 
>o @luding medication usage, findings, 
` specimen results, and complications, 
_ were analyzed. Evaluation of previously 
diagnosed subglottic stenosis and air- 
: way abnormalities were the two most 
| common Indications (33% and 32%, re- 
ae spectively). Persistent or recurrent infil- 
trates or atelectasis, need for cultures, 
stridor, failure to extubate, hoarseness, 
and persistent wheeze were also cited. 
© Endoscopic diagnoses included adenoi- 
dal hypertrophy, laryngomatlacia, vocal 
cord abnormalities, interarytenoid mem- 
- > brane, subglottic stenosis, granulomas, 
: tracheobronchomalacia, stenosis, ob- 
struction, generalized _inflammation/ 
cedema, polyps, tracheal bronchi, and 
anomalous bronchial anatomy. Cyto- 
megalovirus, pneumococcus, nontype- 
able Haemophilus influenzae, Pseudo- 
. monas, or mixed gram-negative flora 
= Were isolated from some patients with- 
out tracheostomy. Minor complications 
(transient bradycardia, mild nasopha- 
BS ryngeal bleeding, and mild worsening of 
upper airway obstruction) occurred in 
| 3.1% of procedures, but no severe com- 
ications occurred. Management was 
directly affected by procedure results in 
41% of procedures. We concluded that 
the FFB can be a safe, useful procedure 
inthe management of children with BPD. 

» {ASDC 1988;142:1225-1228) 






















lexible fiberoptic bronchoscopy 
(FFB) has long been an effective 
tool in the diagnosis and management 
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. Safety and Efficacy of Flexible Endoscopy in 
Children With Bronchopulmonary Dysplasia 


o Robert C. Cohn, MD; Carolyn Keresmar, MD; Dorr Dearborn, MD, PhD 


of airway abnormalities in adults. De- 
spite the need to sedate small children 
and the large size of the bronchoscope 
relative to the infant airway, FFB is a 
frequently used diagnostic modality in 
pediatrics. It has been suggested that 
there are no absolute contraindica- 
tions to FFB, except when informa- 
tion can be obtained in a better way.! 
Recently, Wagener? reported a death 
following FFB and bronchoalveolar 
lavage (BAL) in a 2-year-old child with 
laryngomalacia, congestive heart fail- 
ure, and pulmonary hypertension. He 
coneluded that severe cor pulmonale 
with congestive heart failure resulting 
from chronic upper airway obstruction 
is a contraindication to passing the 
bronchoscope below the site of ob- 
struction. Furthermore, procedures 
such as BAL should be avoided in 
children with pulmonary hyperten- 
sion.? 

Infants and small children requir- 
ing prolonged periods of mechanical 
ventilation and oxygen therapy as 
neonates for respiratory distress 
syndrome may develop bronchopul- 
monary dysplasia (BPD) with resul- 
tant cor pulmonale, congestive heart 
failure, and airway abnormalities. Al- 
though these patients may frequently 
benefit from direct observation of the 
airway via FFB, their possible in- 
creased risk of complications from the 
procedure led us to review our expe- 
rience to determine the safety and 
efficacy of FFB in children with a 
history of BPD. 


PATIENTS AND METHODS 


The records of all patients with BPD who 
underwent FFB and/or laryngoscopy at 
Rainbow Babies and Childrens Hospital, 
Cleveland, from January 1984 to August 
1987 were reviewed. Bronchopulmonary 
dysplasia was defined as a neonatal respi- 
ratory disorder requiring mechanical ven- 
tilation and/or supplemental oxygen for at 
least the first 30 days of life.? All children 
had clinical or roentgenographie pulmo- 
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nary abnormalities consistent with BPD 
such as tachypnea, retractions, wheezing, 
hypoxemia, persistent or recurrent infil. 
trates, atelectasis, or hyperinflation. ( 
ical history, indications for FFB, weight. 
and age of the patient, procedure format, _ 
medication usage, findings at FFB, speci- . 
men results, and complications were ana- . 
lyzed. 
In the 44-month study period, 129 flexi ; 
ble procedures were performed on 47 dif- 
ferent patients. The age and weight char- 
acteristics at the time of procedure are 
shown in the tabulations below: : 
No. (%) of . 
Children 





G: 
















Age 
<3 mo 
3-<6 mo 
6-<9 mo 
9-<12 mo 
12-<18 mo 
18-<24 mo 
2-3 y 
>3y 











The mean (+SD) age was 
months. 


Weight, kg 
1-<2 
2-<3 
3-<5 
5-<10 
10-20 
Unknown 


The mean (+ SD) weight was 7.2+2.9 kg. 
Thirty-four percent of procedures wee : 
done on an outpatient basis. Thirty-two. 
percent of procedures were done in children _ 
weighing less than 5 kg. Patients varied in 
degree of respiratory dysfunction. Al- 
though accurate assessments were not re- 
corded for each procedure, 13 patients were 
supported by mechanical ventilation, 
with supplemental oxygen, and one’ by 
nasal continuous positive airway pressure 
during the study period. Cardiac status 
was documented by an electrocardiogram 
and/or echocardiogram in 87 patients. — 
Twenty (54%) had right atrial enlargement _ 
and/or right ventricular hypertrophy. In 
four of these patients, significant biventric- 
ular hypertrophy was noted. Two other 
patients had isolated left ventricular hy- 
pertrophy. A coarctation of the aorta and 

















right atrial thrombus was documented in 
two other children. Acute deterioration in 
spiratory status, uncontrolled congestive 
art failure, or bleeding diathesis were 
ear contraindications of FFB. During all 
or part of the study period, 23 (49%) of 47 
tients had a tracheostomy. 
Of the 129 procedures, 18 were solely 
laryngoscopies and the remainder were 
acheobronchoscopies. A flexible bron- 
ascope (Olympus 3C4, Olympus Corp, 
e Success, NY) (3.5-mm diameter) was 
ed alone or in conjunction with an ultra- 
hin fiberscope or ultrathin flexible bron- 
hoscope (Machida America, Orangeburg, 
NY). Whenever possible, a video recording 
(Olympus OTV-E) of the procedure through 
the bronchoscope was made. All proce- 
res were performed by one of five expe- 
rienced pediatric bronchoscopists in either 
a specially equipped bronchoscopy suite or 
the intensive care unit. 
A transnasal and/or tracheostomy ap- 
yoach was taken in all but one (transoral) 
rocedure. The patient was not allowed to 
at or drink for several hours, and in most 
ses intravenous access was secured 
before the procedure. Each child was swad- 
died in a sheet for restraint. After achiev- 
ing adequate sedation and topical anesthe- 
ia, the stomach was aspirated with a 
uction catheter. If the patient tolerated 
his, the flexible bronchoscope was ad- 
anced through the same nostril. After 
dequate inspection of the nasopharynx, 
piglottis, arytenoid cartilages, and sur- 
unding structures, the vocal cords were 
nesthetized with a lidocaine hydrochlo- 
ride solution sprayed through the suction 
channel of the bronchoscope. The tip was 
then advanced into the subglottic space 
ad; if patent, farther into the trachea and 
lower airways. Whenever possible, in intu- 
bated patients or in those with a tracheos- 
_ tomy, the bronchoscope was passed 
through the tube or stoma to examine the 
distal trachea before proceeding with the 
transnasal approach. Cardiac monitoring 
and 100% “blowby” oxygen during proce- 
_ dures were routinely performed. The time 
pent evaluating the lower airway was spe- 
ifically dependent on the patient's ability 






























































‘During the 44-month period, 22 patients 
ere evaluated only once; ten patients, 
wice; and five patients, on three separate 
ccasions. Endoscopy was performed on 
en children four or more times. Evaluation 
_ of previously diagnosed subglottic stenosis 
-and tracheostomy evaluation were the two 
most commonly reported indications (43 
< [83%] of 129 and 41 [32%] of 129, respec- 
_ tively). These diagnoses were made repet- 
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itively in some children. Other indications 
included persistent or recurrent infiltrates/ 
atelectasis in 24 (19%) of 129, stridor in 13 
(10%) of 129, prolonged intubation or fail- 
ure to extubate in six (5%) of 129, hoarse- 
ness or voice abnormalities in six (5%) of 
129, wheezing in four (8%) of 129, cyanotic 
or obstructive episode in four (8%) of 129, 
hemoptysis in four (8%) of 129, cough in 
three (2%) of 129, upper airway obstruction 
in two (1.5%) of 129, to rule out tracheoe- 
sophageal fistula in two (1.5%) of 129, and 
to rule out foreign body in one (0.8%) of 
129 patients. In 19 (15%) of 129 patients, 
the need for cultures (bacterial, viral, acid- 
fast bacillus, and fungal) was listed as an 
indication. 

Lidocaine was the sole agent used as a 
mucosal anesthetic. Twenty-one patients 
under 12 months of age received a total 
dose of 2.5 mL/kg or less of 1% lidocaine 
hydrochloride. All others received a total 
dose of 2.5 mL/kg or less of 2% lidocaine 
hydrochloride. In 18 procedures, 0.2 mL 
(at 1:10000) of topical epinephrine admin- 
istered nasally (for vasoconstriction) was 
used in conjunction with the lidocaine. In 
five cases, atropine (0.01 to 0.15 mg/kg) 
was given intravenously to control excess 
secretions. 

Sedation was used in 74 cases (57%) by 
a number of different methods (Table 1). 
Intramuscular sedation with meperidine 
hydrochloride and promethazine hydro- 
chloride with or without chlorpromazine 
hydrochloride (Thorazine) was used in 38 
procedures (29%). Intravenous meperidine 
was used as the sole agent in 19 procedures 
(15%) and intravenous diazepam in two 
procedures (1.5%). The combination of the 
two agents meperidine and diazepam was 
used in six cases (4%). Intravenous meth- 
ohexital sodium (Brevital) was used in 
three procedures (8%), and oral chloral 
hydrate was used as the sole agent of 
sedation in nine cases (7%). Additional 


0.5-2.5 mg/kg, 

total dose 
0.3-0.75 mg/kg 15 
1:0.1-2:0.6 mg/kg 4 
0.5-0.75 mg/kg/dose 


25-100 mg/kg 









sedation was required with chloral hydrate 
or intravenous sedation in eight cases (11% 
of cases in which sedation was used). 

Bronchoalveolar lavage was performed 
in 19 patients with inflammation or atelec- 
tasis. Total volume of normal saline ranged 
from 0.8 mL/kg to 4.9 mL/kg. No greater 
than 5-mL lavage volumes were used at any 
one time with 50% to 70% of the volume 
typically recovered. 


RESULTS 


Findings from FFB are summarized 
by airway location in Table 2. A total 
of 169 endoscopic diagnoses were 
made in the 47 patients. Upper airway 
abnormalities noted included intrana- 
sal erosions, adenoidal hypertrophy, 
laryngomalacia, vocal cord abnormal- 
ities (granulomas, paresis), and redun- 
dant epiglottis. Although. subglottic 
stenosis was diagnosed in 52% of chil- 
dren with tracheostomies vs 64% of 
children without tracheostomies, the 
degree of subglottic stenosis was more 
severe in the former group. The inci- 
dence of tracheomalacia was greater 
in the tracheostomy group (52% vs 
36%). Bronchomalacia and. tracheo- 
bronchial stenosis/obstruction. were 
diagnosed with the same frequency in 
the two groups, An unsuspected right 


tracheal bronchus was noted in two- 


patients with persistent right upper 
lobe infiltrates. Lower airway granu-. 


lomas and granulation tissue were 


found in a much higher frequency in 
patients with a tracheostomy vs those 
without a tracheostomy (65% vs 4%, 
respectively), possibly the. result of 
trauma from vigorous suctioning with 
a catheter. Other findings included 
intraluminal polyps, generalized air- — 
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Intranasal erosions 
Adenoidal hypertrophy 
Laryngomalacia 
Redundant epiglottis 
Interarytenoid membrane 
Pharyngeal collapse 


Vocal cord abnormalities 
Subglottic stenosis 
Tracheomalacia 
Tracheomegaly 
Extrinsic tracheal 
compression 
Tracheobronchial 
stenosis/bronchial 
R-sided tracheal bronchus 
7 Granulomas/granulation i 
Bronchomalacia 
Polyps 
Inflammation/edema 
Miscellaneous bronchial 
findings* 
Normal lower airway 





way inflammation/edema, external 
compression, mucus plugging, and dis- 
tal bronchorrhea. The lower airway 

¿ü was normal in only two patients. 

r Specimens for bacterial culture 
were obtained in 16 cases. Four of 
these patients had a tracheostomy at 
the time of BAL. Culture results from 
seven patients were unremarkable. 
Heavy growth of pneumococcus or 
nontypeable Haemophilus influenzae 
was documented in five patients. The 
culture of one patient who did not have 
a tracheostomy yielded Pseudomonas 
and mixed gram-negative flora. Viral 
cultures were performed in seven pa- 
tients, and cytomegalovirus was re- 
covered in one instance. No other viral 
respiratory pathogens were isolated. 
One patient with a tracheostomy had 

} 4 positive culture for Candida albi- 
cans. 

The results of flexible endoscopy 
had a direct effect on further manage- 
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12 (52) 
1 (4) 





*Included fibrous adhesions, mucus plugging, anomalous anatomy, or bronchorrhea. 


ment in 41% of procedures. Tracheos- 
tomy tube changes were performed 
under endoscopic visualization in 31 
procedures. By guiding changes in 
tracheostomy tube size, type, or ori- 
entation (after cutting and remolding 
the tube tip), endoscopy allowed for 
prompt resolution of tube obstruction 
from granulation tissue or segmental 
tracheomalacia. Following 17 other 
procedures, patients were referred di- 
rectly to surgery for procedures (two 
for tracheostomy, 11 for degranula- 
tion, two for adenoidectomy, and one 
for laryngotracheoplasty with a carti- 
laginous stent). In five cases, after 
postural drainage failed, lavage of at- 
electatic areas resulted in prompt clin- 
ical and/or roentgenographic improve- 
ment. 

Complications were noted in four of 
the 129 procedures. One infant devel- 
oped bradycardia during FFB that 
responded immediately to ventilation 
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with bag, mask, and 100% oxygen 
following temporary cessation of the 
procedure. One patient developed 
mild nasopharyngeal bleeding that re- 
solved spontaneously, and another had 
increased stridor after FFB, which 
responded to a single racemic epineph- 
rine aerosol treatment. The fourth 
patient, a 32-month-old 13.5-kg male 
child with a history of severe tracheo- 
malacia and upper airway obstruction 
and who had received 30 mg of meper- 
idine hydrochloride (2.5 mg/kg) and 
7.5 mg of diazepam (0.6 mg/kg) intra- 
venously before the procedure, devel- 
oped moderately severe respiratory 
distress from upper airway obstruc- 
tion secondary to voluminous secre- 
tions and poor pharyngeal tone after 
FFB. His condition responded to 
treatment with naloxone hydrochlo- 
ride, oxygen by mask, and racemic 
epinephrine aerosol. None of the four 
patients had a tracheostomy at the 
time of FFB, and no apparent compli- 
cations were associated with BAL. 


COMMENT 


The advantages of FFB over rigid 
bronchoscopy in pediatric pulmonary 
medicine have previously been sum- 
marized by Wood and Postma.’ Al- 
though a rigid bronchoscope is essen- 
tially a metal endotracheal tube, the 
flexible bronchoscope is more like a 
steerable suction catheter. The distal 
end of the flexible instrument can be 
extended or flexed to guide the bron- 
choscope into the desired airway lo- 
cation. This capability and a slightly 
smaller outside diameter give the flex- 
ible bronchoscope a greater peripheral 
field for inspection. Rigid broncho- 
scopy is usually performed with the 
patient under general anesthesia in an 
operating room. Flexible bronchos- 
copy usually requires topical anesthe- 
sia and sedation and thus can be per- 
formed at the bedside if necessary. 
Because there is generally no need for 
assisted ventilation or general anes- 
thesia, dynamic airway abnormalities, 
such as tracheobronchomalacia, can be 
better assessed with FFB. 

The American Thoracic Society 
guidelines for FFB in adults state that 
in all clinical situations the risk- of 
FFB must be weighted against the 
potential benefits for each patient.® 
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_ Several of the increased risks (lack of 
_ patient cooperation, partial tracheal 
- obstruction, unstable bronchial 
asthma, respiratory insufficiency as- 
sociated with moderate hypoxemia or 
any degree of hyperearbia, pulmonary 
hypertension, debility, and malnutri- 
on) stated in the guidelines could 
apply to infants and children with 
BPD. Although several authors have 
documented the safety and efficacy of 
FBi ininfants and small children with 
| variety of respiratory signs and 
symptoms,‘*” similar data on a popu- 
_ lation of pediatric patients with un- 
_ derlying chronic cardiopulmonary dis- 
orders do not exist in the literature. 
Wood and Postma’ have suggested 
_ that stridor, atelectasis, recurrent or 
persistent pneumonia, persistent 
wheezing, hemoptysis, suspected for- 
eign-body aspiration, tracheostomy 
evaluation, and difficult intubations be 
considered specific indications for en- 
doscopic examination. Likewise, 
ssbaum* has included specimen col- 
l ction for cultures and cytology in 
cases of persistent pulmonary infil- 
trates. Patients with BPD, therefore, 
might benefit from direct airway ex- 
‘amination if the incidence and severity 
of risks were low enough. 

In our study, endoscopy was clearly 
helpful in a large percentage of these 
patients. In addition to the 41% of 
procedures in which management was 
- directly affected by results, other con- 
_ ditions were identified that could have 
affected therapy. Over 30% of our pa- 
__ tients had tracheobronchomalacia. In- 
_ fants with tracheobronchomalacia may 
__ present with persistent wheezing, 
‘which is often misdiagnosed as reac- 
tive airway disease. Typically, this 
. wheezing does not respond to bron- 
 chodilator or steroid therapy, and if it 
is severe enough it may require posi- 
ive end-expiratory pressure.: Two of 
ur patients had an anomalous tra- 
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cheal bronchus that was unsuspected 
before bronchoscopy: This finding may 
be responsible for recurrent infiltrates 
and diverse respiratory signs and 
symptoms. In some children, resection 
of the tracheal bronchus with the seg- 
ment of the lobe it supplies can lead 
to dramatic clinical improvement.° 
The number and severity of compli- 
cations in our review agree favorably 
with reports in the literature. In 
Nussbaum’ series of 164 bronchos- 
copies in infants and children aged 1 
day to 16 years with unresolved pneu- 
monia, persistent atelectasis, or stri- 
dor, three children experienced mild 
transient stridor after the procedure 
and five children had mild nasopharyn- 
geal bleeding controlled by local ap- 
plication of epinephrine (5% compli- 
cation incidence). Two episodes of 
transient hemoptysis and one episode 
of transient hypoxemia were noted 
after FFB in 95 pediatric patients in 
the series of Fitzpatrick et al.’ 
Several factors might explain our 
overall success in this group of pedi- 
atric patients. All decisions to perform 
FFB are made by experienced bron- 
choscopists after carefully weighing 
the risks and benefits in each case. All 
procedures, whenever possible, are 
performed in a fully equipped bron- 
choscopy suite adjacent to the inten- 
sive care unit. Special precautions are 
routinely taken. A minimum staff of 
three, including the bronchoscopist 
and bronchoscopy nurse, is present 
throughout the procedure. We now 
routinely use pulse oximetry to moni- 
tor oxygen saturation throughout the 
procedure. Procedures are performed 
with minimal time spent in the lower 
airway, and no greater than 5 mL/kg 
of normal saline in 5-mL aliquots is 
used for lavage. Examination is aided 
by a video system allowing the opera- 
tor to review findings with no risk to 
the patient. In addition, all patients 
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are monitored for at least one hour 
after the procedure by our bronchos- 
copy nurse or other trained personnel 
until sedation has dissipated. 

Medication usage for sedation var- 
ied greatly in this study as well as in 
the literature. In children with BPD, 
undersedation may lead to unaccept- 
able arterial oxygen desaturation be-. 
cause of ventilation/perfusion mis- 
match, intrapulmonary shunting, or 
breath holding. Oversedation may ex- 
acerbate upper airway obstruction, es- 
pecially in patients with mild pharyn- 
geal hypotonia. There appears to be 
no consensus as to an optimal regimen 
in pediatric FFB. Nussbaum" used 1 
mg/kg of meperidine hydrochloride 
and 1 mg/kg of chlorpromazine hydro- 
chloride intramuscularly 45 minutes 
before endoscopy. In the study of Fitz- 
patrick et al,’ all procedures were 
performed in an operating room bron- 
choscopy suite. Intravenous diazepam 
or meperidine (dosages not specified) 
was used in 17% of cases. General . 
anesthesia was used in 32% of cases.’ 
The methods of sedation used in our 
study varied based on the bronchos- 
copist’s preference. The establishment 
of optimally defined sedation practices 
might further reduce complication 
rates. : 

Our experience demonstrates the 
safety and usefulness of flexible en- 
doscopy in evaluating upper and lower. 
airway problems in children with a 
history of BPD when performed by 
experienced operators under con- 
trolled circumstances. This procedure 
is not presently a routine part of the 
evaluation of these patients at our 
institution. No more than 10% of pa- 
tients fitting the definition of BPD 
that we selected ever undergo FFB. 
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Denouement and Discussion 


Epidermolytic Hyperkeratosis 


Fig 1.—Infant at age 4 hours showing rapidly desquamating skin with raw, denuded, weeping 


patches. 


Fig 2.—Infant at 1 week of age. 


Fig 3.—At age 4 months skin becomes less erythematous and more hyperkeratotic. 


Fig 4.—Patient'’s mother's skin. Note thick, grayish brown to black scales. 


Manifestations 



























Epidermolytic hyperkeratosis, pre- 
viously designated as bullous congen- 
ital ichthyosiform erythroderma, is a 
re form of ichthyosis. Manifestations 
are usually present at birth. The epi- 
dermis is thick and macerated, resem- 
bling a wet blotter. Portions of skin 
may have already been desquamated 
sheets, leaving raw, denuded, weep- 
g patches. These findings are char- 
teristic of a burned baby rather than 
colloidion baby. The thick, macerated 
membrane rapidly sheds, leaving a 
w, moist, tender surface that may 
semble the skin present in other 
seases in which blistering is present. 
Bullae are the most characteristic 
anifestation of the disease, and their 
presence differentiates epidermolytic 
hyperkeratosis from the other types 

* ichthyosis. The recurrent bullae 
usually last throughout childhood, be- 
come less prominent with time, and 
ay resolve in early adolescence. Oc- 
asionally, bullae may be present in 
dults. The face is frequently less 
verely affected than other areas of 

body. During the newborn period, 
cause of the blistering and denuda- 
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tion, patients are at high risk of devel- 
oping dehydration, hypothermia, and 
sepsis. 

As the child matures, thick, grayish 
brown to black scales cover the skin 


surface and are most prominent in the , 


intertriginous areas. Palms and soles 
show various degrees of hyperkerato- 
sis. The scales are small and dark, and 
may appear as tiny ridges. Patches of 
scales shed and form islands of rela- 
tively nonhyperkeratotic skin. How- 
ever, the scales reappear relatively 
rapidly. Bacterial overgrowth in the 
hyperkeratotic stratum corneum epi- 
dermidis causes an unpleasant odor. 
Pruritus is a variable feature. Ectro- 
pion is not present in this type of 
ichthyosis, and the hair, eyes, teeth, 
and nails are usually normal. 
Histologic findings are diagnostic. 
There is marked hyperkeratosis with 
a thick, granular zone. Papillomatosis 
and acanthosis are characteristic but 
variable. Extensive vacuolization of 
cells in the midepidermis and in the 
granular layer leads to clefts that form 
small, irregular cavities. Bullae are 
intraepidermal. The differential diag- 
nosis includes other bullous disorders 
present in the neonatal period, includ- 


ing impetigo bullosa, staphylococcal 
scalded skin syndrome, and epider- 
molysis bullosa. When blistering is not 
a prominent component, the other ich- 
thyotic dermatoses, usually lamellar 
ichthyosis, should be considered. 


Genetics 
This condition is inherited in an 
autosomal dominant manner. 
Treatment 


Epidermal denudation can result in 
extensive insensible water loss, result- 
ing in dehydration and hypothermia 


that require treatment. There is also _ 








a high risk of sepsis occurring, requir- — 


ing appropriate antibiotic therapy. Ra- 
diant warmers increase the insensible 
water and heat loss and should not be 
used. 


References 


1. Williams ML: The ichthyoses, pathogenesis 


and prenatal diagnosis: A review of recent ad- 
vances. Pediatr Dermatol 198871:1-24. 

2. Schnyder UW: Inherited ichthyoses. Arch 
Dermatol 1970;102:240-252. 


3. Solomon LM, Easterly NB; Epidermolytic ns 
hyperkeratosis, in Demis DJ, Crounse RG, Dob- 
son RL (eds): Clinical Dermatology. New York, 


Harper & Row Publishers Ine, 14th revision, 
1987, vol 1, unit 1-23A, pp 1-6. Pe 


RADIOLOGICAL CASE OF THE MONTH. Those 


Te 








Defects Center, Kennedy Memorial Hospital, 30 Warren St, Brighton, MA 02135, or Dr Wood (Radiological Case 
of the Month), University of Rochester Medical Center, 601 Elmwood Ave, PO Box 648, Rochester, NY 14642. 
Articles. and photographs accepted for publication will bear the contributors name. There is no charge for 
reproduction and printing of color illustrations. 





232 AJDC—Vol 142, Nov 1988 -Picture ofthe Month 





Radiological Case of the Month 


Kazimierz Kozlowski, MD, Edward H. Bates, MD (Contributors): 
Lionel W. Young, MD (Editor for This Case); 
Beverly P. Wood, MD (Section Editor) 


12-year-old girl, whose condition 
was correctly diagnosed at birth, 

was seen in orthopedic consultation 
for right limb shortening that had 
been present since infancy (Fig 1). She 
had developed a thoracic abnormality 
that was managed with operative ver- 
tebral fusion when she was 4 years old 
and again when she was 9 years old. 

On physical examination, this pre- 
pubertal, well-nourished, mentally 
normal girl measured 152 em in 
height. She had spotty cicatricial alo- 
pecia (Fig 2, far left). Her right leg 
was 9.4 cm shorter than the left one 
(6.4 em in the femur and 3 em in the 
tibia). Her right foot was about one 
size smaller than the left foot. She 
walked on tiptoe with her right foot in 
an extreme equinus position (Fig 2, 
left center). In the right limb flexures 
at the wrist (Fig 2, right center), 
elbow, and knee (Fig 2, far right), there 
were linear cicatricial or erythematous 
areas with thick scales; they tended to 
wax and wane. 

No ocular anomalies were present 
on physical examination. 

There was no family history of sim- 
ilar abnormalities. 
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Figure 2. 
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-= Dominant X-linked Chondrodysplasia Punctata 


Fig 1.—Left, Roentgenogram of legs at age 10 months shows shortening of long bones 


Denouement and Discussion 





of right lower leg. Note punctate calcification of right tarsal bones. Right, Roentgenogram 
of trunk at age 12’ years shows thoracic scoliosis. 


Fig 2.—Far left, Photograph of back of head shows focal, cicatricial alopecia. Left center, 
Full frontal photograph shows shortening of right leg. Right center, Photograph of right 
wrist shows ichthyosiform lesions. Far right, Photograph of right knee flexure shows linear, 
depigmented cicatricial lesions. 


ominant sex-linked chondrodys- 
sia punctata was delineated as a 
eparate entity by Happle’ in 1977. It 
issumed that at least one fourth of 
l eases of chondrodysplasia punctata 
_sex-linked. The disease is charac- 
ized by a triad of asymmetrical 
letal, ocular, and skin anomalies. 
keletal anomalies are those of 
re or less severe chondrodysplasia 
tata at birth. Later, when the 
nctate calcifications have been re- 
orbed, the radiologic diagnosis of the 
dition may be uncertain. The ver- 
bral findings consist of vertebral 
segmentation with scoliosis. The 
mb findings may be hypoplastic/dys- 
lastic tubular bones and joints, tali- 
es equinovarus, and, rarely, hexodac- 
yly (Fig 1). 
The most common ocular anomalies 
re unilateral or bilateral congenital 
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cataracts. Other eye abnormalities 
such as microphthalmia, microcornea, 
glaucoma, dislocated lenses, rubeosis 
iridis, posterior and anterior synech- 
iae, and atrophy of the retina and optic 
nerve also have been sporadically re- 
ported.‘ 

Skin anomalies show variable and 
changing patterns. In newborns, they 
are described as erythroderma, ich- 
thyosis, or ichthyosiform erythro- 
derma. The inflammatory skin find- 
ings regress in the following weeks or 
months, leaving spotty or linear areas 
of atrophoderma, hyperkeratosis, and 
pigment anomalies, particularly on 
the forearms and lateral parts of the 
chest (Fig 2, left center and right 
center).*5 

Hair anomalies are constant find- 
ings. The hair, which is partly normal 
and partly coarse, lacks luster, and 
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patchy areas of cicatricial alopeciaare = 
constant findings (Fig 2, far right). 
Ear and nail anomalies also have 
been reported. es 
The right limb problems of this pa- 
tient were managed orthopedically. = = 
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6-year-old boy was found by his 
parents with his neck trapped un- 
der an automatically controlled garage 
door. Cardiopulmonary resuscitation 
was immediately instituted by the par- 
ents. After stabilization and ven- 


tilatory assistance, the patient was 
transferred to Children’s Hospital of 
Wisconsin in Milwaukee. At the time of 


admission, the patient was comatose 
with fixed and dilated pupils. Numer- 
ous contusions and petechiae were 
noted over his cheeks and orbits. Cran- 
ial computed tomography was per- 
formed both with and without 
intravenous contrast medium en- 
hancement (Figs 1 and 2). 





Figure 2. 
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Poststrangulation Cerebral Sinovenous Thrombosis 


Fig 1.—Plain computed tomographic scan of head at level just above basal ganglia shows 
linear midline focus of increased attenuation representing clotted blood in Galen's vein and 


straight sinus. 


Denouement and Discussion 





Fig 2.—Contrast-medium—enhanced computed tomographic scan shows even greater 
attenuation of Galen's vein and enhancement of straight sinus and proximal right transverse 
sinus secondary to dural sinus collaterals. 


Cerebral sinovenous thrombosis has 
been classified as being either septic 
or aseptic. Septic thrombosis is sec- 
mndary to inflammation involving the 
tracranial venous system, as in men- 
gitis and encephalitis, or from intra- 
anial spread from mastoiditis or 
nusitis. Aseptic causes are many (eg, 
eythemia vera, trauma, strangu- 
on, dehydration, congenital heart 
ase, collagen vascular disease, and 
al contraceptive use), and rarely 
does this condition occur as an isolated 
nding without an identifiable cause.’ 
e exact incidence of cerebral si- 
nous thrombosis is uncertain; 
however, it probably occurs more fre- 
quently than diagnosed. Dependent on 

location of the occlusion, clinical 
and usually nonspecific manifestations 
nelude headache, seizures, altered 
state of consciousness, nausea and 
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vomiting, coma, and hyperpyrexia. 
More specific focal neurologic deficits 
have also been described.’ 

When thrombosis occurs, computed 
tomographic (CT) findings show in- 
creased attenuation in Galens vein and 
the straight and transverse sinuses. 
This hyperdensity is due to formation 
of a recent blood clot. After intra- 
venous injection of contrast medium, 
CT scans show contrast medium en- 
hancement in the straight and trans- 
verse sinuses, which is thought to be 
caused by increased flow through du- 
ral collateral venous channels. 

Cerebral sinovenous occlusion is as- 
sociated with a high mortality ranging 
from 40% to 81%.’ This patient ul- 
timately died of complications of se- 
vere cerebral edema with uncal hernia- 
tion. The medical examiner's office 
decided that this case was accidental 
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and an autopsy consequently was not , 
performed. PS 
Early recognition of cerebral si- 
novenous occlusion and appropriate 
therapy are essential to improve sur- 
vival and to decrease related mor- 
bidity. Computed tomographic find- 
ings are usually pathognomonic, asin 
this case. If the CT findings are equiv- 
ocal, an angiogram may be needed to 
confirm the diagnosis.‘ ue 
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Effect of Calcitonin Replacement Therapy in 
Idiopathic Juvenile Osteoporosis 


-.@ An 8-year-old boy with idiopathic 
juvenile osteoporosis and multiple frac- 
tures had three abnormalities of bone 
mineral metabolism: calcitonin defi- 
ciency, elevated serum calcitriol con- 
centrations, and hypercalciuria. Calci- 
tonin deficiency was documented by two 
_ attempts to stimulate calcitonin secre- 
tion with Intravenous calclum and pen- 
-tagastrin. Treatment for 11 months with 
dally subcutaneous injections of human 


calcitonin and oral administration of cal- 


- _ eltriol failed to reduce the excessive 
-bone resorption observed on bone bi- 
opsy, and the fracture rate did not de- 
crease. Treatment was discontinued for 
two months, then resumed with calcito- 

nin injections and oral calcium supple- 
mentation. The fracture rate decreased 
but bone biopsy continued to show ex- 
cessive resorption. Therapy was discon- 


-oo Ainued. After the onset of puberty, en- 
: dogenous calcitonin was detectable. 


- Exogenous calcitonin therapy may have 
= failed to control bone resorption for 
several reasons: insufficient dose, re- 
duction of bone receptors from iong- 
“term calcitonin exposure, secondary 
_ hyperparathyroidism, or lack of associ- 
ation between calcitonin deficiency and 
the bone disease. 
(AJDC 1988;142:1237-1239) 





diopathic juvenile osteoporosis (IJO) 


is @ rare condition occurring in 
previously healthy preadolescent chil- 
dren. Excessive bone resorption as- 
sociated with a negative calcium bal- 
ance leads to osteoporosis and 
iultiple fractures, characteristically 
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of the vertebrae and long-bone meta- 
physes. Serum calcium and phospho- 
rus concentrations are normal. Al- 
though the condition heals spon- 
taneously in conjunction with sexual 
maturation, exogenous estrogen and 
androgen therapies have not been ben- 
eficial. Care of fractures and early 
ambulation have been the accepted 
methods of treatment.! 

We report the clinical course, mea- 
surement of hormones governing bone 
mineral metabolism, and results of 
bone histomorphologic examination of 
one patient with IJO who was consid- 
ered to have calcitonin deficiency and 
who received a trial of calcitonin re- 
placement therapy. 


PATIENT REPORT 


An 8-year-old previously healthy boy was 
referred to an orthopedist for evaluation of 
a limp. Both parents and seven siblings 
were in good health. On physical examina- 
tion the patient’s height and weight were 
at the 90th percentile for age, and he had 
no stigmas of osteogenesis imperfecta. 
Roentgenograms showed generalized os- 
teoporosis, an old fracture of the left talus, 
and avascular necrosis of the left second 
metatarsal head. 

Initial laboratory values included normal 
thyroid, adrenal, and renal function test 
results and normal urinary amino acid ex- 
cretion. Tests of bone mineral metabolism, 
outlined in Table 1, revealed three abnor- 
malities: hypercalciuria, an elevated serum 
calcitriol concentration, and undetectable 
serum calcitonin level. A bone biopsy with- 
out tetracycline labeling showed attenu- 
ated trabeculae and, under polarized light, 
excessive remodeling. Osteoid seams were 
wider than normal, but no marrow fibrosis 
was detected. 


MATERIALS AND METHODS 


Serum calcium and phosphorus concen- 
trations were measured by spectropho- 
tometry, and alkaline phosphatase concen- 
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tration was measured by enzymatic assa) 
(DuPont ACA, DuPont Corp, Wilmington, 
Del). Parathyroid hormone (PTH) was 
measured by radioimmunoassay using ¢ an- 
tibodies to the intact molecule. Measure- 
ment of vitamin D metabolites was per- 
formed as reported previously. Urinary 
calcium was measured using a spectropho- 
tometer (Bio-Science Laboratories; Van 
Nuys, Calif), Bone mineral analysis was 
performed by direct single-beam. photon 
absorptiometry of the nondominant distal 
one third radius? and is reported ag | 
number of SDs from the normal mean bone 
density for age. Calcitonin assays were 
performed by radioimmunoassay using an- 
tiserum recognizing the entire molecule? 

Bone biopsies were performed either 
with a trephine or by surgical wedge sec- 
tion of the iliac crest. The first specimen 
was decalcified and evaluated by routine 
microscopy. The next three biopsies (5, 11, 
and 24 months after presentation) were 
performed after tetracycline labeling 21 
and seven days before biopsy, (Undecalci- 
fied bone was placed immediately in 70% 
alcohol and shipped to the Bone’ Mineral 
Laboratory, Henry Ford Hospital, Detroit, 
for interpretation by A. M. Parfitt, MD.) 

Calcitonin administration was approved 
by the Human Investigations Committee, 
and informed consent was obtained from 
the parents. 

















RESULTS oe 
Observation Before Treatment _ 


As outlined in the Figure, the child 
was observed for six months without. 
therapeutic intervention. During that. 
period, he had five new fractures 
sociated with minimal trauma. Se 
calcitonin concentration remained un- 
detectable despite attempts to stimu- 
late it with calcium and pentagastrin 
(Table 2).* The initial serum level of 
calcitriol was elevated. Urinary cál- 
cium excretion was elevated on three. 
occasions. A second bone biopsy per- 
formed six months after the diagnosis 
showed an extremely abnormal woven’ 
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Patient 


Laboratory Values 
Serum calcium, mmol/L 
Phosphorus, mmol/L 
Alkaline phosphatase, U/L 


Normal Range 
1.20-2.74 
0.97-1.94 

2-10 
<150 
0-73 
11-68 
<10-107 
<0.01 


Parathyroid hormone, U/mL 
Calcitriol, pg/mL 
Calcifediol, ng/mL 
Calcitonin, pg/mL 

Urine calcium, mmol/L 


| Intravenous Calcium, Calcitonin, 
Infusion mmol/L pg/mL 


<10 


Calcium, 8 mg/kg 


Pentagastrin, 0.5 pg/kg 


*In this laboratory, mean basal calcitonin in adults is 32 pg/mL, with a range of less than 10 to 
107 pg/mL.’ After pentagastrin stimulation in adults, calcitonin rises a mean of 20.4 pg/mL over baseline. 
Carey et al‘ report that mean calcitonin concentration in children is 41 pg/mL, with a mean rise over 
baseline of 146 pg/mL after calcium infusion and 34 pg/mL after pentagastrin infusion. 


Fracture incidence, evaluation, and treatment over 40 months in child with idiopathic 
juvenile osteoporosis and calcitonin deficiency. Figure shows relationship of fractures 
“(open circles) to timing of bone biopsies at 1, 5, 11, and 24 months after presentation. 
_ Medications, dosage, and duration of treatment are outlined in fourth line of Figure. Serum 
calcitriol (triangles) and serum calcitonin (squares) seemed to vary inversely. bid indicates 
twice a day. 


Fracture 
Occurrence 
Bone 
Density SD 
Below Mean 
for Age 
Bone Biopsy fect ere BES 
i \ I į Calcitonin 
Calcitriol t f (0.5 mg/d) 
(0.5 ug bid) Calcium Gluconate eee, 
? I 230 mg bid 
0.305 
Urinary Calcium, osa 
0.15 
pea 0.10} 
0.05 V7 f PASE IIF 
120 
195 7 
Serum Calcitriol, 2 
60 [7 
jee: is UWE YY ba 
20 AA LLZ A] 
60 
Serum Calcitonin, 40 
pg/mL 20} 
<10 £ : Bs tate Ad Seva 
Months 0 5 10 15 20 25 30 35 40 
Patient Age, y 8.5 9 9.5 10 10.5 11 11.5 
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bone, which, in retrospect, was prob- 
ably extracted from an occult fracture 
site. 


Treatment With Calcitonin 
and Calcitriol 


The continuation of fractures in as- 
sociation with undetectable serum cal- 
citonin concentration prompted ther- 
apeutic intervention with 0.5 mg of 
human calcitonin (Cibacalcin, CIBA- 
GEIGY, Summit, NJ) subeutaneously 
every day. Serum calcitonin concentra- 
tion was detectable during this time, 
as seen in the Figure. Calcitriol (Ro- 
caltrol, Roche, Nutley, NJ) (0.5 ug, 
twice a day) was administered to pre- 
vent calcitonin-induced hypocalcemia. 
During 11 months of treatment, we 
did not observe a decrease in the 
incidence of fractures. One episode of 
hypercalcemia responded to with- 
drawal of calcitriol therapy. After six 
months of therapy a third bone biopsy 
showed normal bone formation, in- 
creased bone resorption, and very low 
total bone volume. 


Treatment With Calcitonin and 
Oral Calcium Supplementation 


Therapy was discontinued for two 
months. Serum calcitonin concentra- 
tion was again undetectable. Because 
the lack of response to calcitonin and 
calcitriol therapy might have been due 
to high calcitriol concentrations, cal- 
citriol therapy was omitted and ther- 
apy was resumed with 0.5 mg of human 
calcitonin daily and 500 mg oral cal- 
cium supplementation daily. During 
this second treatment period the frac- 
ture rate decreased; however, the 
fourth bone biopsy continued to show 
excessive bone resorption. Total bone 
volume was slightly improved due to a 
small increase in bone formation. De- 
spite normal serum calcium and PTH 
concentrations and normal tubular 
reabsorption of phosphate, the biopsy 
revealed qualitative changes of hyper- 
parathyroidism. On admission for his 
fourth biopsy at age 10 years 4 months, 
he was noted to be at Tanner stage II 
in sexual maturation. 


Observation After Therapy 


All therapy was then discontinued 
because there was no decrease in os- 
teoclastic activity. No further frac- 
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have been observed. Endog- 
jus basal serum calcitonin concen- 
rations were 62 pg/mL and 
pg/mL- at three and ten months, 
respectively, after discontinuation of 
alcitonin therapy. After 40 months of 
bservation and apparent resolution of 
tures, bone mineral content re- 
mained low at 4.1 SDs below the mean 
_ for the patient’s age. His growth con- 
tinued to be excellent, with his height 
t the 90th percentile. 


COMMENT 


The course and presentation of our 
atient. are consistent with IJO. He 
presented with generalized idiopathic 
steoporosis, which improved clini- 
ally at the time of puberty. In addition 
to osteoporosis this child had calcito- 
in deficiency, hypercalciuria, and el- 
evated serum calcitriol concentrations 
for his age. 

Calcitonin inhibits osteoclastic bone 
esorption and decreases renal tubu- 
ar calcium reabsorption.** The result 
of these effects is to lower serum 
_ calcium concentration. Although the 
physiologic role of calcitonin in bone 
‘mineral homeostasis is not yet fully 
understood, several investigators®’ 
have suggested that calcitonin acts to 
protect the skeleton by conserving 
ingested calcium. 
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Our patient had undetectable basal 

and stimulated serum calcitonin con- 
centrations. He seemed to improve 
clinically while receiving calcitonin 
and calcium therapies, but a bone bi- 
opsy showed that the clinical improve- 
ment was due to an increase in bone 
formation rather than a decrease in 
bone resorption. 

Calcitonin therapy may have failed 
to decrease bone resorption in our 
patient for four reasons: (1) The dose 
may have been too low? (2) In vitro 
bone will lose its calcitonin receptors 
with long-term exposure to calcito- 
nin.® (8) Calcitonin may lower serum 
calcium concentration and induce sec- 
ondary hyperparathyroidism.? Our 
patient had normal serum calcium and 
PTH concentrations and tubular reab- 
sorption of phosphorus throughout his 
course, yet his last bone biopsy showed 
qualitative evidence of hyperparathy- 
roidism. (4) Calcitonin deficiency may 
not have caused the osteoporosis. The 
role of calcitonin in IJO is not known. 
A review of the literature identified 
one girl with IJO who had a normal 
basal calcitonin concentration” and 
another girl with IJO who responded 
to empiric calcitonin therapy." Stev- 
enson et al” described a 19-year-old 
man with severe idiopathic osteopo- 
rosis and calcitonin deficiency whose 
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bone pain and fracture incidence 
creased with calcitonin therapy. _ 
In addition to calcitonin defic 
high serum concentrations of cal 
were noted at diagnosis, between 
citonin trials, and at the end of t 
month observation. Parathyroid ho 
mone stimulates and calcitonin may 
inhibit calcitriol production in a 
mals. Serum concentrations of cal 
tonin and calcitriol seemed to vary 
inversely in our patient. ‘ 
Hormonal changes at puberty 1 
have stimulated calcitonin productio: 
Estrogens increase calcitonin levels 
women,* and hypogonadie men with 
osteoporosis have lower calcitonin le 
els." ; 
As assays of bone mineral metabo- 
lism become more widely available, 
other subtle defects in patients 3 
IJO may be detected.* Despite 
association of calcitonin deficie: 
with excessive bone resorption in thi 
child, a therapeutic role of exogenou 
calcitonin was not demonstrated. 
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Prevention of Accidental 
_Extubation in Newborns 






























fark S. Brown, MD 


Maintaining endotracheal intuba- 
nis. critical to treating respiratory 
ilure in newborns. To reduce acciden- 
tal extubations in our neonatal intensive 
ate unit, a prospective comparison of 
rates of extubation was made between 
‘two taping methods and whether or not 
a head restraint was used. One tape 
method was significantly better at pre- 
enting accidental extubations. Head re- 
traint was not a benefit when used 
rospectively. Factors that preceded or 
ere associated with accidental extu- 
ation included the time intubated, in- 
ant agitation, endotracheal tube suc- 
tioning, the infant turning its head, chest 
hysiotherapy, loose tape, too short a 
ube between lip and adapter, weighing, 
ind endotracheal tube taping. This in- 
formation and the study design are 
yaluable in developing strategies to min- 
mize accidental endotracheal extuba- 
ion and the subsequent risks of airway 
injury and subglottic stenosis in sick 








{AJDC 1988; 142:1240-1243) 


uecessful management of respira- 
tory failure in newborns is the 
cornerstone of newborn intensive 
-eare. Endotracheal intubation is an 
_ integral part of this respiratory ther- 
apy, and accidental extubation in a 
sick newborn with respiratory failure 
can cause rapid deterioration and, of- 
a difficult recovery. Frequent 














e traction on the tube and to se- 
curely anchor the endotracheal tube.** 
A variety of methods of taping or 
anchoring the tube have been re- 
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ported, although most have not been 
used on a systematic basis. +% 

To decrease accidental extuba- 
tions, we devised a prospective study 
to compare rates of accidental extu- 
bation when two different taping 
methods were used and whether or 
not a head restraint was used. In 
addition, the occurrence of certain 
infant activities and nursing and res- 
piratory care procedures before acci- 
dental extubations were recorded to 
determine which factors preceded or 
were associated with accidental extu- 
bations. 


METHODS 


All intubated newborns admitted to the 
newborn center at The Children’s Hospital, 
Denver, from June 1, 1983, through Nov 
30, 1983, were entered into the study. The 
study design involved prospective compar- 
ison of rates of accidental extubation be- 
tween two different endotracheal tube tap- 
ing methods and head restraint, all of which 
were currently in use. 

Taping method 1 used two strips of 1-in 
cloth tape attached to the cheek over 
dried benzoin, each split in a Y up to the 
corner of the month (Fig 1). The inner leg 
of each Y was wrapped in a spiral fashion 
around the tube for at least two wraps, and 
the remaining leg was attached to the 
upper or lower lip. Taping method 2 used 
elastic tape cut in an H; one side of the H 
was applied as a mustache over dried ben- 
zoin, and the other side was wrapped in a 
spiral fashion around the tube for at least 
two complete wraps, first one leg, then the 
other (Fig 1). A small tab was folded back 
at the end of these halves to facilitate 
removal. A second type of tape, pink tape 
or Hy-Tape (Hy-Tape Surgical Products 
Corp, New York), was placed diagonally 
from the skin of the zygoma over the elastic 
tape on the tube, wrapped around once, 
and then taken back up to the skin of the 
other zygoma. In addition to being water 
resistant, the pink tape does not stretch, 
and the approach to the tube from a second 


angle improved the tube’s stability. Benzoin. 
was not routinely applied to the tube in 
either method. 

The other patient-care practice studied 
was head restraint. This consisted of a 
rolled diaper fastened snugly across the 
head diagonally from one side of the bed ta 
the other, overlying the side of the face 
(Fig 2). This was left in place at all times 
unless patient care required access to the 
head or endotracheal tube. : 

Thus, there were four groups of eare- 
practices: tape method 1 with or without 
head restraint and tape method 2 with or 
without head restraint. In addition, infants 
were stratified by birth weight (<1500 g 
or >1500 g). Care practices were assigned 
randomly on admission for each of the two 
weight groups and continued until inten- 
tional extubation, death, or 28 days of 
postnatal age. Oral intubation has been the 
standard of practice since 1978." Nasal 
tubes were not changed as part of the 
study; they were changed only at the at- : 
tending physicians discretion. Daily 
rounds were made by one of six nurses to: 
review each infant's bedside chart for medi- 
cations and extubations and ta- inspect the 
infant for compliance with the assigned 
care practices. 

A six-month study period was projected .. 4 
based on the number of infants who were o< 
intubated and admitted, the current esti; 
mated rate of extubation, and an ideal 50% 
drop in accidental extubations by success- > 
ful care practice. The rate of extubation 
was expressed as the number of accidental © 
extubations per 100 patient-days of intu- 
bation. At two-month intervals the data 
were analyzed. This study was reviewed by 
the institutional review board. 00. 

Patients were excluded from data analy- 
sis if they met any of the following condi- 
tions over half the time they were intu- — 
bated: (1) if the incorrect study protocol 
was being used for either tape method: or 
head restraint, (2) if they were nasally 
intubated, (3) if they were paralyzed, or (4) 
if they were sedated. 

Statistical analysis was by x? to compare 
rates of extubation, Student's f test to. 
compare means, and Poisson regression to 
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Fig 1.—Top, Taping method 1 utilized two 
strips of one-inch cloth tape partially split 
in Y and taped to side of face, with one leg 
of each piece taped to tube and other leg 
taped to upper or lower lip. Bottom, Taping 
method 2 used elastic tape split into H, with 
one side taped to middle-upper lip and other 
side taped to tube. Next, 1⁄2-in strip of pink 
tape was taped from skin over one zygoma 
down to tube, around, then back up to other 
side of face. 





per was placed diagonally across infant's 
head and fastened snugly under or to mat- 
tress. 


analyze factors predicting the rate of ex- 
tubation. 


RESULTS 


During the six-month study period 
a total of 269 newborns were admitted 
to the newborn center, and 206 (77%) 
were intubated. Three infants were 
not enrolled; one died and two were 
extubated before randomization. One 
hundred forty-one infants underwent 
successful extubation at younger than 
28 days of age, 23 died, and 39 reached 
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28 days of age still intubated. There 
was a total of 2158 patient-days of 
intubation (5.9 years); 805 days in 
infants with a birth weight greater 
than 1500 g (6.6 days per patient) and 
1353 days in infants with a birth 
weight lower than 1500 g (16.7 days 
per patient) (Table 1). 

A total of 71 patients (35%) were 
excluded from analysis; 35 were ex- 
cluded because of lack of head re- 
straint, ten because of the wrong tape 
method, 18 because of nasal intuba- 
tion, five because of paralysis, and 
three because of sedation. There were 
no differences between excluded and 
included patients in birth weight or 
gestational age. 

After four months, data analysis 
revealed that taping method 2 was 
significantly better. For the remaining 
two months, only taping method 2 was 
used, and infants were randomized to 
receive head restraint or not. After 
the six-month study period, there was 
no difference in the extubation rate 
between infants with head restraint 
and those without (Table 2). 

Accidental extubations occurred a 
total of 94 times, for an overall extu- 
bation rate of 4.4 per 100 days of 
intubation. Of these, 30 (82%) were 
picked up from the bedside chart 
alone, 49 (52%) from both the bedside 
chart and the extubation logs, and 15 
(16%) from the extubation logs only. 
Accidental extubations were itemized 
by the hour of the day and occurred 
evenly thoughout 24 hours. After the 
excluded patients were dropped there 
was a total of 64 extubations, for a rate 
of 4.2 per 100 days. 

There was no difference between the 
two weight groups in the extubation 
rate expressed per 100 days of intu- 
bation (Table 1). By Poisson regression 
analysis the most significant factor 
predicting extubation, regardless of 
birth weight, was the time intubated 
(P<.0001); next was the taping 
method (P<.02). Therefore, because 
the smaller infants were intubated 
longer as a group, they had accidental 
extubations more often. Only 28 (23%) 
of the 122 infants with a birth weight 
greater than 1500 g had extubations, 
while 34 (42%) of the 81 infants with a 
birth weight less than 1500 g had 
extubations (P<.04), The importance 


of the time of intubation is supported 
by the fact that the infants who had 
accidental extubations in both weight 
groups had been intubated signifi- 
cantly longer compared with those 
who did not have extubations (Ta- 
ble 1). 

Although nasal intubation was not 
part of this study, only one accidental 
extubation occurred in these 18 in- 
fants during a total of 93 days of 
intubation, for an extubation rate of 
1.1 per 100 days. This extubation rate 
was consistent with other reports in 
the literature of better endotracheal 
tube stability with nasal tubes. 1819 

Activities around the time of acci- 
dental extubation were tabulated from 
the extubation logs. These logs were 
completed for 64 (68%) of the 94 re- 
corded extubations, with a total of 93 
responses (Table 3). Agitation and suc- 
tioning of the endotracheal tube were 
the most frequent preextubation ac- 
tivities reported. These were followed 
by nothing being noticed, the infant 
turning its head, and the infant receiv- 
ing chest physiotherapy. Despite the 
improved skin adherence of the elas- 
toplast and pink tape, skin abrasion 
was not more of a problem in the 
infants on whom these tapes were 
used. 


COMMENT 


The use of an uncuffed endotracheal 
tube in newborns makes meticulous 
attention to securely anchoring the 
endotracheal tube to the face or head 
imperative to prevent accidental ex- 
tubation. Accidental extubations in 
newborns can be reduced by evalua- 
tion of the taping method and by 
increased awareness of the risk factors 
associated with accidental extubation. 
These factors include the time intu- 
bated, agitation, endotracheal tube 
suctioning, head turning, chest physi- 
otherapy, loose tape, too short a tube 
between lip and adapter, weighing, 
and endotracheal tube retaping. 

The important elements of any suc- 
cessful tube-anchoring method in- 
clude resistance to oral secretions 
while maximizing the stability of the 
tube against inadvertent traction from 
head movement, suctioning, or respi- 
rator tubing.” Adhesive tape, which 
is readily available and easy to apply, 
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Birth Weight, g 


Characteristic <1500 >1500 
No. of patients 

Birth weight, g 

Gestational age, wk 

No. [%] of patients with extubations 


Time intubated, d 
Total 


Extubations 

No extubations 
Rate of extubation, No./100 patient-days 
Postnatal age at extubation, d 
No. of extubations, No. [%] of patients 


1024 (285) 
28.1 (3.5) 
34/81 [42] 


2420 (610) 
35.7 (3.2) 
28/122 [23] 


16.7 (6.5) 
24.0 (7.2)¢ 
12.6 (6.1)t 
4.3 

14.9 (2.1) 


6.6 (5.9) 
13.8 (9.2)t 
4.4 (4.9)+ 
4.5 

9.5 (3.2) 


20 [59] 24 [86] 
9 [26] 1 [3.5] 
3 [9] 2 [7] 
1 [3] 0 
0 1 [3.5] 
1 [3] 0 
*Values are mean (SD) where parentheses are used. 


TNS indicates not significant. 
+P<.0001 for extubations vs no extubations within birth-weight group. 


x 


Rate of 
No. of Time No. of Extubation, 
Study Group Patients intubated, d Extubations No./100 Patient-Days 


Taping method 1, 
no head restraint 


Taping method 1, 
head restraint 


Taping method 2, 
no head restraint 


Taping method 2, 
head restraint 


Total 


*P<.001 for taping method 1 vs 2 with no head restraint. 
+P<.03 for taping method 1 vs 2 with head restraint. 





14 (15.5) 
12 (13) 
11 (12) 
10 (11) 


Infant was agitated 

Endotracheal tube suctioning 

Nothing specific noted 

Infant was turning its head 

Infant was receiving chest physiotherapy 
Tape was too loose 

Endotracheal tube from lip to adapter was too short 
Head restraint was off 

Infant was being weighed 

Endotracheal tube taping 

Endotracheal tube was too high 

Infant was being fed 

Infant was being turned over 

Blood samples were being taken 

Hand ventilation 
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is most often used; however, tape is 
likely to lose adhesiveness from con- 
stant exposure to oral secretions. 
Thus, with any movement of the head, 
endotracheal tube, or respirator tub- 
ing, loss of adhesiveness can result in 
accidental extubation. To circumvent 
this problem, a variety of approaches 
have been reported or recommended, 
including the following: waterproof 
tape; sutures or pins through the 
tube**52!; tape from the tube around 
the neck*°; rigid devices, such as an 
umbilical clamp,"” nasal airway," Lo- 
gan bow,‘ cable or suture ties," or 
Rottenrow holder”; and a lever arm 
support of the respirator tubing.‘ Na- 
sal tubes also provide the advantages 
of avoidance of oral secretions and 
increased stability, and they are asso- 
ciated with decreased accidental ex- 
tubations and subglottic stenosis. 187° 
However, nasal intubation is not com- 
monly used because of the greater skill 
required, trauma to the nose and nasal 
septum, and concern for trauma to 
the eustachian tubes and infec- 
tion.7°223 The success of any of 
these approaches lies in improving 
tape adhesiveness or avoiding tape or 
oral secretions altogether and in de- 
creasing traction on the endotracheal 
tube or minimizing head movement 
away from the endotracheal tube. The 
current study documents the impor- 
tance of tape adhesiveness in reducing 
accidental extubation and emphasizes 
specific factors in infant activity and 
care that may increase traction on the 
tube, resulting in accidental extuba- 
tion. 

Evaluation of the impact of head 
restraint in this study was difficult 
because of the large number of pa- 
tients dropped from the head restraint 
groups. The restraint was often inad- 
vertently left off after care was admin- 
istered to the infant, and better com- 
pliance would have been necessary to 
have adequately evaluated the benefit 
of routine head restraint. When the 
extubation logs were reviewed, one 
third of the accidental extubations 
recorded were associated with move- 
ment of the infant’s head away from 
the endotracheal tube; for example, 
when the infant turned its head or was 
agitated. Head restraint may benefit 
infants who are stronger or more eas- 
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t 


“children, 


agitated, such as large infants or 
infants who have been intubated a long 
time. 

The extubation logs were a valuable 
source of information and served to 
punctuate the importance of any acci- 
dental extubation. Factors associated 
with accidental extubation that were 
found from these logs can be divided 


into inadequate tube stability and 


-events that put additional traction on 
the tube. These two categories could 
be additive; loose tape might result in 
. accidental extubation when additional 
` traction is put on the tube. Awareness 
of these factors in caring for an intu- 
bated newborn, using a second or third 
person to assist during the proce- 
_ dures, and replacing loose tape would 
minimize accidental extubations dur- 
-ing necessary care. 
As might be expected, the time of 
“intubation was the most significant 
risk factor identified for accidental 
extubation. As a result, a larger pro- 
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cott, 1987, pp 460-492. 
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portion of the smaller infants had ex- : 
tubations. It is important to pay atten- 
tion to endotracheal stability when 


designing care strategies for infants 
who are likely to remain intubated for 
a long time. 

Several important patient-care is- 
sues can be addressed to minimize 
accidental extubations in sick new- 
borns, similar to those reported in 
older infants*: (1) We can reduce the 
impact oral secretions have on loos- 
ening the tape on both the endotra- 
cheal tube and face. This may include 
a different tape, suture or pin through 
the tube, a rigid device, or moving the 
tape as far as possible from the mouth 
while still providing maximum stabil- 
ity. (2) Care of the endotracheal tube 
and tubing during suctioning, weigh- 
ing, feeding, or turning the infant may 
require an assistant to hold the tube 
to ensure its stability and decrease 
tube traction. (3) For infants who are 
easily agitated while intubated, espe- 
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A Pilot Study 





Propranolol Treatment for Childhood 
Posttraumatic Stress Disorder, Acute Type 


Richard Famularo, MD; Robert Kinscherff, PhD; Terence Fenton, EdD 










We report 11 cases of posttraumatic 
ess disorder. Each child had been 
cally abused or sexually abused or 
and presented in an agitated, hy- 
roused state. Using a B-A-B (off-on- 
off) medication design in a clinical set- 
ting, the children were treated with the 
beta-adrenergic antagonist propranolol. 
Scores on an inventory of symptoms of 
posttraumatic stress disorder indicated 
that patients exhibited significantly 
wer symptoms while receiving medi- 
tion than either before or after they 
ived medication. 

'AJDC 1988;142:1244-1247) 













as 


osttraumatic stress disorder 
PTSD) is defined in DSM-III as 
follows: (1) the existence of a recogniz- 
able stressor that would evoke signif- 
icant symptoms of distress in almost 
everyone; (2) reexperiencing the 
trauma, as evidenced by recurrent and 
intrusive recollections of the event, 
recurrent dreams of the event, or sud- 
denly acting or feeling as if the trau- 
atiċ event were recurring; (3) numb- 
ing of responsiveness to or reduced 
involvement with the external world, 
as shown by constricted affect, feel- 
ings of detachment or estrangement 
from others, or markedly diminished 
interest in significant activities; and 
(4) at least two of the following symp- 
toms that were not present before the 
trauma: (a) hyperalertness or exag- 
gerated startle response, (b) sleep dis- 
turbance, (c) guilt about surviving 
n others did not, (d) memory im- 
ment. or trouble concentrating, (e) 
dance of activities that arouse rec- 
tion of the trauma, and (f) inten- 
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sification of symptoms on exposure to 
events that symbolize or resemble the 
traumatic event. 

Propranolol hydrochloride is a beta- 
adrenergic blocking agent that has 
treatment applications in a variety of 
medical specialties, including cardiol- 
ogy, neurology,** and hepatology.® In 
psychiatry, this agent has been used 
for the treatment of anxiety dis- 
orders,” acute panic attacks,’ rage 
outbursts and aggression in brain- 
damaged adults,"" schizophrenia 
unresponsive to neuroleptics alone, ?? 
and side effects of neuroleptic medi- 
eation.* 

Recent reports have described the 
use of propranolol to treat adults with 
temper outbursts and residual atten- 
tion deficit disorder (ADD). Recently 
the treatment of temper outbursts in 
13 adult subjects yielded an unex- 
pected and “rather dramatic” improve- 
ment in residual symptoms of ADD in 
11 patients, suggesting a need for 
additional controlled studies. In an- 
other study a sample of children and 
adolescents presented with organic 
brain dysfunction, with uncontrolled 
rage outbursts that were not respon- 
sive to medication and psychother- 
apy. The investigators indicated that 
three fourths of their 30-patient sam- 
ple demonstrated moderate or marked 
improvement in control of rage out- 
bursts and aggressive behaviors. They 
speculated that the positive effects of 
propranolol were due at least in part 
to a beta-adrenergic blockade that 
modified interactions on a physiologic 
level among stress, anxiety, and phys- 
ical sensation. On the basis of these 
results, further systematic research 
with propranolol was recommended. 
A controlled study’ of propranolol 
treatment for childhood migraine re- 
vealed neither clinical improvement 
nor increased adverse effects com- 
pared with placebo. 











There is increasing evidence that 
symptoms of PTSD reflect a complex 
and persisting psychophysiologic con- - 
ditioning created by traumatic expo- 
sure and sustained by heightened au- 
tonomie _reactivity.**! Typically, 
autonomic arousal is heightened by 
exposure to stimuli that resemble or 
symbolize the traumatic events. These 
considerations have led to some exper-. 
imental use of propranolol for the — 
treatment of PTSD in patients. with 
combat-related symptoms. Symptom 
improvement was observed in 11 of 12 
subjects with combat-related PTSD. 
treated with propranolol.” The posi 
tive impact on symptoms included re- 
ports of lessened explosiveness, fewer 
nightmares, less intrusive thoughts of. 
combat, lessened startle. response, 
lessened hyperalertness, and ime =o ooo 
proved sleep. Eleven subjects also re- 
ported positive changes in self-assess- 
ment at the end of the medication trial, 
and eight reported evidence suggest- 
ing improvement in psychosocial ad- __ 
aptation. More systematic research 
with propranolol was recommended. 

Reports that propranolol has a pos- 
itive effect on combat-related PTSD, 
affective and rage outbursts, and re- 
sidual ADD in adulthood indicate the 
need for well-controlled clinical trials 
in adult populations. The cases re- 
ported below suggest that propranolol 
may have application in some similar 
child psychiatric populations and that 
well-controlled trials with propranolol. 
are warranted with some groups of 
child patients. 


PATIENTS AND METHODS 


There were four boys and seven girls in i. 
the study. The mean age of the participat- 
ing children was 8% years. . 

In each of the 11 children included in this 
study, PTSD, acute type, was diagnosed — 
by DSM-HI criteria. The children initially 
presented to one of three sites: (D an =< 
outpatient psychiatry clinic in a general 
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atric hospital, Da an inpationt reaiđen: 
cility, and (8) a juvenile court clinic 
r child evaluation in child custody cases 
which severe child abuse is alleged. 
owing the initial diagnosis of PTSD by 
“primary clinician, one of us (R.E) 
irmed the diagnosis by a single 90- to 
‘minute clinical interview. 
fter confirmation of DSM-III-diag- 
nosed PTSD, acute type (onset. of symp- 
toms within six months of the trauma and 
duration. of symptoms less than six 
ths), the authors completed an inven- 
of childhood PTSD symptoms. This is 
-item inventory on a seale of 0 to 3 that 
cludes all the DSM-IJ/ criteria of PTSD. 
ach child was also initially rated on the 
Index,” which has been used in 
| PTSD. Ratings on the Reaction 
escribe the childs symptoms as 
me, mild, moderate, severe, and very 
severe; they are included in Table 1 along 
with the PTSD inventory scores. The 
PTSD inventory was subsequently modi- 
by adding 13 questions to the un- 
anged DSM-III criteria to more effec- 
ely reflect the characteristics of 
ildhood PTSD. This inventory is listed 
in Table 2 and has been previously used as 
_@ measure of the differences between the 
acute and-chronic forms of PTSD. It ap- 
pears to be a valid measure of PTSD and 
seems to be useful in defining different 
ubgroups of childhood PTSD (R.F., R.K., 
LE, unpublished results, June 1988). 
A total score using the PTSD inventory 
tained at: the time of presentation. 
he 33 items was assigned a number 
tween 0 and 3 depending on the intensity 
of the symptom: 0 indicates. not at all; 1, 
rarely; 2, sometimes; and 3, often. The 
-total score for each child was obtained by 
imply adding the numbers for each of the 
83 items, yielding a possible total between 























































-` Fallinformed consent was obtained from 
-a parent or guardian for a four-week trial 
of the beta-blocker propranolol. Before 
treatment was begun, each child under- 
went a physical examination, electrocardi- 
ogram, blood pressure and pulse determi- 
nation, liver function tests, and a complete 
blood cell count and differential determi- 
nation. No child was included if there was 
history of mental retardation, schizo- 
lia, major depression, asthma, brad- 
dia, hypotension, hyperthyroidism, or 
pervasive developmental disorder. 

Propranolol hydrochloride was adminis- 
ered three times per day, and the starting 
dosage was 0.8 mg/kg/d. The dosage was 
_ gradually increased over a two-week period 
intil a top dosage of approximately 
_ 2.5 mg/kg/d was reached. The dosage was 
_ Increased unless the diastolic blood pres- 
sure fell below 55 mm Hg or the pulse rate 
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Initial 
Reaction 
index 


Patient No./Age, y/Sex Rating 


Childhood PTSD 
inventory Score 
Foti EEES ep et Sa 


After 


Before During 
Treatment Treatment 





Severe 
Very severe 
Very severe 
Moderate 
Moderate 
Severe 
Very severe 
Moderate 
Severe 
Severe 
Moderate 


decreased to 55 beats per minute or less. 
The blood pressure and pulse rate were 
determined twice weekly, and these meas- 
ures were always obtained before the total 
daily dosage was increased. 

From the start of treatment the patient’s 
parent or guardian understood that the 
medication would be given for four weeks 
and then tapered over a fifth week. It was 
also understood that the child would be 
closely followed up with a repeated cardi- 
ogram and blood pressure and pulse rate 
determinations. Also, a clinical interview 
and the childhood PTSD inventory were to 
be completed during treatment (day 21 to 
28) and three weeks after the medicine was 
fully discontinued. 

The authors were not the primary ther- 
apists for the children, who all received 
individual treatment during this entire pe- 
riod. Three children were hospitalized, two 
were receiving residential treatment, and 
four others received family treatment on 
an outpatient basis. No other psychotropic 
medications were employed during the 
treatment period. 

According to the initial agreement, chil- 
dren judged to have a positive response 
were offered continued treatment (after 
the study period), while those who did not 
respond favorably or could not tolerate the 
medicine did not receive it after discontin- 
uation. 


PATIENT REPORTS 


Patient 1.—A boy 12 years 1 month old 
was admitted to the hospital due to aggres- 
sive behavior, agitation, somatic com- 
plaints, and reported “loss of control.” 
Symptoms that began approximately five 
months before admission and that gener- 
ally had been increasing in intensity in- 
cluded the following: abdominal pain, loss 
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*PTSD indicates posttraumatic stress disorder. 


Treatment | 


37 20 
42 38 
49 


30 
35 
46 
48 





of interest in sports, irritability, exagg 
ated startle response, initial ins 









nightmares of sexual abuse, sense 
simism, heightened impulsivity, a 
male family members, and decreased se’ 
performance. Parents and school personni 
were unable.to provide adequate structure 
as the child became oppositional and ang 
Medical and developmental history re- 
vealed a normal pregnancy, delivery, anc 
birth, and milestones were reached at ap- 
propriate ages. There was some impulsivit: 
but no affective disorder, conduct disorder, 
or psychosis. Results of medical review o 
systems were unremarkable. Results o: 
physical examination were within norma 
limits, as were an electroencephalogram 
and an electrocardiogram. School records _ 
revealed that the patient was about: on 
year behind in reading and spelling. The 
Wechsler Intelligence Scale for Children- 
revised revealed a full-scale IQ score of 9 
The family constellation included th 
mother and father and three siblings aged 
7, 15, and 17 years, About two years before 
the patient was admitted, allegations of | 
sexual abuse were filed with a state social. 
service agency, but the results of the inves- 
tigation were inconclusive. The family psy- 
chiatric history was positive only for the 
mother’s major depression. Treatment was 
recommended, but the family was not com- 
pliant. 
The child spoke rather directly about the 
sexual abuse he had experienced. He re 
lated well to the interviewer. He accused — 
his father of recent sexual abuse as well as. 
physical abuse of long-standing duration. 
The child was agitated, distractable, phys- 
ically active, anxious, and unable to attend = 
to tasks appropriate to his age. He was 
impulsive, angry, and frightened of his 
father. His affect seemed sad but there was 
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0 
(None) 
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2 
(Rarely) (Sometimes) (Often) 


Detachment or estrangement from 
-others 


Restricted range of affect 
inks or says life will be short 





Difficulty staying asleep 


- Aggressive outbursts 
Difficulty concentrating 


Generalized agitation, anxiety 
Distortion of reality testing 
ually provocative or inappropriate 


























Odd behavior or statements 
imaginary companions 
Physical complaints of vague origin 
Excessive daydreaming 
itlusions, vivid images 

Thinks life will be difficult, hard 
Sad, unhappy 
Mistrusts adults 
Sense of emptiness 













PTSD indicates posttraumatic stress disorder. 


lieved he would experience more sad than 
happy events. He did not know what he 
would do when he grew up and did not offer 
any wishes when asked. While he engaged 
in some play, he did not play for any length 
of time, and the themes tended to be 
aggressive. He admitted to feeling mad and 
angry at times but did not know why. 

The child spoke about his desire not to 
return home, although he wished to see his 
siblings. He expressed concern for the 
safety of his siblings. He denied any illu- 
_sions or hallucinations. 

He had an imitial score of 37 on the 


‘cessive guilt or self-depreciation. The 
of affect was full and appropriate but 
excitable. His language skills 
-mildly below his age level but the 
nt of his speech was within normal 
ere was no evidence of suicidal 
ation or plans, and there was no distur- 
ınce of reality testing. There was no 
disturbance of memory or orientation. 

The child. reported difficulty falling 
leep, without midinsomnia. On occasion 
had nightmares of sexual assault: and 
p ysical injury. He said he thought his 
future life would be difficult, and he be- 
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sent was obtained, p 


p Í 
ride treatment was begun at 0.75 mg/ 
in three divided doses, The dosage’ 
increased to 2.2 mg/kg/d by two weeks, 
Three weeks into the treatment his score 
was 20, and approximately one month after 
treatment was discontinued his score was 
31. He was discharged and placed in a 
foster home after a three-month stay. Pro- 
pranolol treatment was restarted before 
discharge, and he continued to receive the ` 
medication as an outpatient until the ma- 
jority of his symptoms subsided. No signif- 
icant adverse effects were noted. 

Patient 2.—A 6-year-old girl presented: 
to her pediatrician with abdominal pain” 
and vaginal irritation. Results of physical: 
examination were consistent, with sexual 
abuse. Recent new symptoms included so- 
matic complaints, initial insomnia, panic 
states, exaggerated startle response, 
tation, fearfulness, and frequent worrying. 

The pregnancy, birth, and neonatal pe- 
riods were unremarkable. There was: no: 
history of anxiety, aggression, depression, 


















~ or somatic complaints before the onset of- 


abuse. The medical history was unremark- 
able, and results of the physical examina 
tion were negative except for the vaginal 

irritation. i 

Her full-scale IQ score was 109, and her 
school achievement and performance were 
appropriate for her age, although her: 
school performance had declined in the: 
months before admission. 

The family consisted of the mother, a 14- 
year-old brother, the patient, and, period- 
ically, the mother’s boyfriend. The biologi 
father never was involved with the fam 
and lived out of state. The mother was. 
active alcoholic, and the family psychiatrie 
history was positive for probable antisocial 
personality disorder (father) and learning 
disability (brother). me 

The patient's mental status was rel rk- l 
able for agitation, hypervigilance, i 
ness, and some dysphoria. Although: sh 
did not identify anybody by name, 
doll play, she described sexual acts perpe- 
trated by an older man against a femal 
child. There was no evidence of any m 
affective or thought disorder, and he! 
fect, while agitated, was appropria 
form and content of her: languag 
normal for a child of her age, and 
related well to the interviewer. ‘She 
scribed her fear of men and her gen 
discomfort when she was with men, 
this did not apply to boys of her own age. | 
She -admitted that she felt unhappy an 
worried that her life might be difficul 
one or two occasions she hada tran 
vision of her mother’s former’ boyfri 
but otherwise there were no delusional 
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nomena inappropri 





fe. 
e shoulder resulted in an extreme 
ction, and she would scream “Don’t hurt 






‘The child had previously been treated 

oth individual and family therapy. 
mother had entered therapy for her 
ol abuse, resulting in a reported de- 
ein her alcohol intake. After two 
mths of individual and family treatment, 
ie patient's level of dysfunction was un- 
hanged. At this time her score on the 
SD inventory was 42. An electrocardio- 
n was done, informed consent was ob- 
ed, and propranolol hydrochloride 
reatment was begun at 0.6 mg/kg/d in 
hree divided doses. The dosage was in- 
‘eased weekly; the final dosage was 1.6 
g/kg/d. On two occasions the diastolic 
‘pressure was as low as 50 mm Hg, 
but there were no other clinical symptoms. 
Her improvement was significant, as docu- 
mented by improved sleep, less fighting, 
decreased agitation, fewer manifestations 
of hyperarousal, and better academic per- 
ance. After 26 days her score was 21, 





The perpetrator(s) was never identified 
despite an extensive inquiry by a social 
_ Service agency. 

RESULTS 

The data were analyzed by analysis 
f variance, with medication condi- 
ions (off-on-off) as a repeated meas- 
re. Table 1 shows that the scores on 
e PTSD symptom inventory were 39 
efore medication, 26 during medica- 
ion, and 36 after treatment was ter- 
minated. The mean scores differed 
significantly across the three time pe- 
-Yiods (F=11.54; df=2,22; P<.0005). 
Post hoe tests revealed a significant 
improvement during treatment com- 
pared with before medication 
(F =13.05; df=1,10; P=.0048) and a 
gnificant decrement after treatment 
ympared with during medication 
"= 10,52; df= 1,10; P= .0088). 

everal adverse effects were noted 
ing the medication period. While 
hild experienced hypotension or 
yeardia, the dosage prescribed in 
Idren was limited due to mildly 
ed blood pressure and pulse rate 

(compared with baseline values). One 

child complained of sedation, and the 

dosage for this child was also limited. 

efore, while no child required dis- 

continuation of medicine, the top dos- 

age was limited by mild adverse ef- 

fects in three children. 
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ry inappropriate for 
Notably, just touching the child. 





COMMENT 


The results presented above indi- 
cate that propranolol may be an effec- 
tive treatment for PTSD, acute type. 
The fact that subjects improved while 
receiving medication and became 
worse when treatment was terminated 
suggests that their improvement was 
due to the medication rather than the 
passage of time or placebo effects 
associated with interactions with men- 
tal health personnel. However, im- 
provement may have been caused by a 
placebo effect associated with the be- 
lief that the medication would be help- 
ful rather than by an actual pharma- 
cologie effect. Given the impres- 
siveness of the findings, it is very 
likely that a placebo effect is respon- 
sible for at least some of the noted 
improvement. Since the treatment was 
offered in a clinical setting, a double- 
blind, placebo-controlled study would 
not be appropriate. We are currently 
using such a design in another study 
of beta-blockers for the treatment of 
PTSD, acute type. 

The clinical response of PTSD, acute 
type, to the administration of pro- 
pranolol is not conclusive proof of 
involvement of the critical adrenergic 
system. The effectiveness of propran- 
olol may be due to other broad phar- 
macologic effects that are sometimes 
seen with the use of beta-blockers. 
However, these case reports indicate 
that further research is warranted. 

The treatment of choice in PTSD is 
not pharmacologic. Providing a safe 
environment, either an inpatient en- 
vironment or an outpatient environ- 
ment such as a foster home, is the 
initial treatment step. Pharmacologic 
treatment may offer significant im- 
provement in the hypervigilant, high- 
arousal presentation stages of the 
disorder. Amelioration of the psycho- 
physiologic symptoms may make 
individuals more amenable to environ- 
mental and psychotherapeutic inter- 
ventions, 
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ITH MASK (aerosol holding chamber) 


nits easier metered-dose-inhaler (MDI) therapy in chil- 
vand the elderly (see boxed statement below). The device 
ists of an aerosol holding chamber with a soft, flexible mask that 

rs the patient's nose and mouth. A one-way valve holds the medica- 
until the patient inhales. Expired air is vented through exhalation 

3, AeroChamber with Mask is economical and fits virtually any inhaler. 
MPORTANT INFORMATION 


Package insert dosing instructions should be consulted for all 
ee zones inhalers (MDIs) when used with AeroChamber 
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Dosage and administration recommendations vary for 
different MDIs, and the limitations and conditions of use for 
sach product should be considered before utilizing this device, 
particularly for younger and older patients. 


O Yes, | am interested in the New AeroChamber* 
with Mask. Please send more information. 
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jand mail to: AeroChamber® with Mask 
FOREST PHARMACEUTICALS, INC. 
Subsidiary of Forest Laboratories, Inc. 
St. Louis, MO 63043-9979 


+more information or to place an order now, call 1-800-325-1605. 
FOREST PHARMACEUTICALS, INC. 


Subsidiary of Forest Laboratories, Inc. 
St. Louis, MO 63043-9979 


988 Forest Pharmaceuticals, Inc. AWM-008-88 
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PEDIATRIC PATHOLOGIST 


The Department of Pathology, Indi- 
ana University School of Medicine 
is seeking a pediatric pathologist 
for J. W. Riley Hospital for Children. 
The position is geographically lo- 
cated in the university teaching 
hospitals. Candidates must be board 
certified as well as have fellowship 
training in pediatric pathology or 
equivalent experience. The aca- 
demic rank and salary will be com- 
mensurate with experience and 
background. In addition to service 
responsibilities, the position will re- 
quire the individual to participate in 
education programs of the depart- 
ment. A record of publications and 
investigative skills with a continuing 
program of active research is es- 
sential. Applications will be ac- 
cepted for four weeks following 
posting. Indiana University is an 
equal opportunity employer. Send 
curriculum vitae to: Carleton D. 
Nordschow, M.D., Ph.D., Chairman, 
Department of Pathology, University 
Hospital, N440, 926 W. Michigan St., 
Indianapolis, Indiana 46223. 








Southeast USA 
(Academic Pediatrician Wanted) 


Alabama Board Certified or Board 
Eligible Academic Pediatrician, 
Assistant Professor. Teaching 
medical students and family 
practice residents, direct patient 
care and clinical research 
interests are required. 


Direct inquiries with C.V. to: 
David C. Hefelfinger, M.D. 
Dept. of Pediatrics 
700 University Blvd. 
East, Tuscaloosa, 

Alabama 35401 
(205)348-1304 


Equal Opportunity Affirmative 
Action Employer. 
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The “orange medicine” | 
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Fatty streaks in the aortas SMA’ maintains high levels 

of 3-year-olds Fatty streaks have been found Of cardio-protective HDL Weth’s SMA 
even in the aortas of 3-year-olds. Aortic fatty streaks with a lipid profile virtually identical to mother's milk, 
have been strongly related to both total- and LDL- be infants with HDL-cholesterol plasma levels 


cholesterol levels and carey athe HDULDL+VLDL that closely ae those found in breast-fed 
ratio. Expert advice suggests that a rational approach infants. And, like breast milk, SMA has more than 
fo the prevention of CVD should begin early in life: twice the level of monounsaturates than the other two 





leading formulas. High levels 
References: 1. Newman wp Ul, ot al: Relation of of monounsaturates have been 
io eariy aterosclerosis, M Engi Med 314-138-144, associated with higher levels of 


1986. 2. Mattson FH, Grundy SM: Comparison of 
effects of aeary saturated, monounsaturated and 
polyunsaturated fatty acids on plasma lipids and 
lipoproteins in man. J Lipid Res 26194-202, 1985 


TM 
® i) 
cardio-protective HDL? Start them 
early. . .and start them right... 


Infant Formula with SMA. | 
A first step in good cardiovascular nutrition 


Important Notice. Breast milk is best for babies. Infant formula is intended to replace or supplement breast milk when breast-feeding is not possible or is insufficient, or when WYETH 
oh Ww T 


mothers elect not to breast-feed. 

Good maternal nutrition is important for the preparation and maintenance of breast-feeding. Extensive or prolonged use of partial bottle-feeding, before breast-feeding has been 
well established, could make teas fesoing diant to maintain. A decision not to breast-feed could be difficult to reverse 

Professional advice should be followed on the need for and proper method of use of infant formula and on all matters of infant feeding. Intant formula should always be prepared ™ 
and used as directed. Unnecessary or improper use of infant formula could present a health hazard. Social and financial implications should be considered when selecting the 


method of infant feeding ©1987, Wyeth-Ayerst Laboratories 


